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AMERICAN JOURNAL OF SCIENCE 


[THIRD SERIES.] 


Art. XLVII.—TZhe Temperature Variation of the Thermal 
Conductivities of Marble and Slate; by B. O. PEIRcE and 
R. W. WILLson. 


In the course of an investigation on the absolute thermal con- 
ductivities of certain poor conductors, which has oceupied us 
for the last two years, we have obtained some preliminary meas- 
ures of the temperature variation of conductivity, which we are 
permitted by the Rumford Committee of the American Acad- 
emy of Arts and Sciences to present here in advance of the 
publication of the complete paper. 

Our experiments were made by the so-called “ Wall Method ” 
upon square prisms. In one form of apparatus which we have 
used the prism to be tested is enclosed between two planed iron 
plates, one of which forms the top of a jacketed chamber through 
which steam may be passed for some hours at a time, while the 
other is the bottom of a vessel containing a little water and a 
large quantity of ice, with suitable stirrers and scrapers to insure 
the constant removal of the film of water immediately against 
the surface. These plates are fastened firmly together by bolts 
around their edges to insure close contact with the body under 
experiment. It is thus possible to keep the boundary planes 
at temperatures nearly a hundred centigrade degrees apart ; the 
continuous observation of the interior temperatures renders it 
easy to see when the stationary state is reached and to insure 
that it is maintained. 

The actual measurement of the interior temperatures is a mat- 
ter of more difficulty. Inasmuch as the prism must be thin, it 
is necessary to determine with considerable accuracy the posi- 
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tion of the point at which the temperature is taken, and there 
can be no question, we think, that this compels the use of ther- 
mal junctions for that purpose. We did not attempt to employ 
fine platinum resistance coils, on account of difficulties which 
arise from the use of leads of considerable dimensions. 

In the case of certain substances, such as sulphur or cement, 
which can be made to solidify about a system of stretched wires 
carefully spaced, it is possible to imbed thermopiles in fairly 
homogeneous prisms with the leads lying in what will be iso- 
thermal surfaces, so that there need be no fear of direct con- 
duction of heat to or from the junctions, but such a process as 
this is manifestly inapplicable in the case of stone. After dis- 
cussing the possibility of boring holes from the edges of a stone 
slab, we determined that it would be worth while to try the 
experiment of building up the prism out of separate slabs, 
clamped firmly together by means of the outside plates, with 
thermopiles fitting closely in fine grooves in the faces of the 
slabs, made with the help of a milling machine. It would not 
be easy, however, to make sneh grooves in glass plates, and we 
saw no better way of proceeding than to clamp the thermopiles 
between the plates. This, of course, raises some serious ques- 
tions as to the difference between the indications of the the: mal 
junctions and the true temperatures at the two surfaces with 
which the wire is in contact. It is obvious that the spaces 
between the slabs should be as small as possible and therefore 
that the thermopiles should be of fine wire. In advance of any 
experiment on the subject, it seemed that the communication 
of heat from radiation alone across a film of air, at most a 
small fraction of a millimeter in thickness, would be sufficient 
to prevent any great inequality of temperature, and that the 
thermopiles would give a close approximation to the mean of 
the temperatures at the two surfaces. 

On these considerations we decided to make preliminary ex- 
periments in this manner, using marble as the experimental 
substance. How far the event has justified these considerations 
will appear later. The apparatus used in our first experiments 

yas as follows : 

Upon a heavy table was placed the hot chamber A [figure 1] 
connected with the copper boilers B, B’, for generating steam. 
The boiler B, which held about 40 liters , was constantly heated 
and was refilled when nearly empty without stopping the con- 
stant flow of steam, by filling B’, heating to the boiling point, 
suddenly closing the opening at e with a weight which acted as 
a safety valve, and vpening the communication at,f. The gen- 
eration of steam in D’ served to drive the water over into B 
without causing a cessation of the flow of steam through the 
hot chamber, and the communication between the two boilers 
was then cut off. This process was necessary at least once in 
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each heating. The steam, after passing through a hot chamber 
A, was led to the outer air by a jacketed pipe, A, descending* 
from the bottom of A. 

The planed upper surface of the chamber is about 70™ square 
and inside the bolt holes of its flanges there is a clear space of 
65™ square. Directly upon this face was laid the first slab of 
marble about 60° square and 1™ thick. The leads from two 
thermal junctions of platinoid-copper were then stretched across 
the middle of the slab so that the junctions were on the trans- 
verse middle line of the slab, about 1° from the vertical axis. 
The second slab placed upon these held them firmly in place, 
bearing on the slightly thickened junctions; upon the second 
slab were placed two more thermopiles, and the pile of slabs 
thus built up, to the number of seven, formed a prism about 
60™ square and 7™ thick. Upon the upper slab was placed 
the planed lower surface of the square iron box D, which held 
the ice and water to cool the upper surface. The flanges of 
the upper and lower castings were then bolted firmly together 
and the slabs pressed as closely into contact as possible, the 
average thickness of the slabs being 1% and of the spaces 0°3™", 


300 


A portion of the upper pan was isolated by soldering a brass 
eylinder 12°38 in inside diameter with its axis vertical in the 
centre of the pan. This served as a center for a horizontal six- 
armed stirrer actuated by the motor M and provided with stiff 
brushes, which swept over the bottom of the pan twice a min- 
ute, and which carried about 15 kilograms of ice in a wire bas- 
ket reaching within 5™™ of the bottom. The cylinder, which 
was provided with its own stirrer inside and had an elaborate 
system of guards and jackets, which we do not need to describe 
here, served to isolate the heat coming out from a considerable 
surface at practically a uniform temperature near the axis of 
the prism. The amount of ice melted in the cylinder in a given 


* In the diagram, h is represented as ascending and as inserted in the side of A 
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time gave the amount of heat conducted through the slab per 
second per unit of area. 

The platinoid ends of the thermal junctions were soldered 
together and placed in an oil bath, C, immersed in melting ice. 
To them was soldered a copper wire leading to the (copper) wire 
of a potentiometer. _The copper ends of the couples led to a 
mereury switch, by which any one of them might be quickly 
connected with a second copper wire leading to the potentio- 
meter. 

With a comparison cell having an E. M. F. of 2 volts and 
with about 200 ohms in the circuit, the wire of tle potentio- 
meter 2™ in length gave about 1° for a difference of 1° C. in 
the temperature of the thermal junctions. The galvanometer 
was sensitive enough to determine with ease the balance within 
less than a millimeter on the bridge wire, and the temperatures 
of the junctions were certainly determined within 0:1° C. 

Tie thermopiles were calibrated after the prism had been 
taken to pieces, by removing the junctions from the slabs to a 
frame immersed in an oil pot, which contained a standard ther- 
mometer* and was placed in a water bath which couid be brought 
to various temperatures up to nearly 100° C. That this was a 
safe proceeding appears from a paper printed last year in this 
Journal.t+ 

In conducting the experiments the steam was passed through 
the steam box continuously; the upper box packed with jce 
and water, and the stirring apparatus started. 

Readings on the potentiometer were made at intervals, until 
each of the thermopiles had attained a fixed temperature. This 
state was reached after from five to eight hours, and continued 
as long as the conditions were properly maintained, the indica- 
tions of the thermopiles remaining satisfactorily constant for 
hours. The reading of all the 12 thermopiles, when some 
skill had been attained, required about 3 minutes. 

A prism of this sort was heated many times while we were 
perfectingt our apparatus for the determination of absolute 
thermal conductivities, and the following is given as showing 
the nature of the consistent results thus obtained : 


Distance in millimeters from 


Interspace. the bottom of the Cold Box. Temperature. 
1 10°3 
21°0 32°8 
31°9 48°3 
+ 42°9 62°5 
5 54°0 75°8 
6 64°7 89°4 


* Our fina] standard was Tonnelot No. 11,142, upon which a very complete 
set of te-ts has been made at the International Bureau of Weights and Measures, 

+ Vol. xlviii, pp. 302-306, 

¢ We are much indebted to Mr. G. W. Thompson, the mechanician of the Jef- 
ferson Physical Laboratory, for the skillful help which he gave us in this work. 
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From this preliminary investigation we drew the conclusion 
that the conductivity of our specimen of marble was practi- 
eally constant between 0° and 100°. On plotting the curve it 
appears that the apparently greater conductivity at higher tem- 
perature is due to a real difference of conductivity at all tem- 
peratures between the four hotter and three colder slabs, 
though all were cut from a single block of white Carrara 
marble. 

Readings were occasionally taken of thermopiles in the 
different interspaces placed within 2° or 3™ of the edges of the 
slabs. The agreement was so close with those taken at the 
middle of the slab that it was evident that the law of temper- 
ature distribution on the edges exposed to the air was such 
that a much smaller slab might have been used. 

In order to extend the limit of our inv estigation to higher 
temperatures we were obliged to make some changes in the 
details of our apparatus. The use , 
of a slab 30™ square made it sealants 
possible to construct a much more 
convenient apparatus, which is =D A 
shown in fig. 2%. As it was not 
intended to observe the absolute — 
conductivity, the troublesome ice Cc 
box was replaced by a closed iron NG I 
drum, D, containing a rotary stirrer i | 
and scraper turned “by amotor, <A 
large volume of water, upwards of z= | 
20 kilograms per minute, flowed iY 
through the drum, D. Special | 
arrangements for obtaining a large 
supply of water at a constant tem- 
perature were at our service in the 
laboratory, but a simple connec- 
tion with the city supply gave us 
a very uniform temperature of — a) 
about 20°. 

The hot chamber was the iron box, B, planed on its upper 
surface and communicating at the bottom with a retort cham- 
ber, C, in which about 20 kilograms of mercury were kept boil- 
ing. The outlet at,f allowed the vapor to escape to the tube 
gq connecting with a large wrought iron chamber, where it con- 
densed and flowed back into the retort through the trap A. 

It was thus found possible to maintain a temperature of 
about 355° C. for many hours at a time. A very elaborate 
system of inch-thick asbestos jackets was found necessary 
on the hot box and all parts of the distilling apparatus. This 
is not shown in the figure. The arrangement of the thermo- 
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piles was the same as in the larger apparatus. They were 
made, however, of much smaller wire, only 0°1™™ in thickness, 
and, owing to the difficulty of keeping our platinoid free from 
kinks, we “made use of German silver. As soft solder melts at 
too low a temperature and it is not easy to use hard solder on 
such small wire, the junctions were made by electroplating the 
wires together with copper. 

The calibration was accomplished by heating the junctions 
in a large iron, triple-walled, quadruple- jacketed stove in the 
near vicinity of a platinum coil, the resistance of which was 
used as a standard of comparison. The resistance of the 
platinum coil at various temperatures was determined by plac- 
ing it (either directly or enclosed in a thin tube of glass or 
metal) in ice, steam, and the vapors of chemically pure 
anilin, napthalin, diphenylamine, mercury, ete. A curve thus 
obtained gave the relation between resistance and air ther- 
mometer temperatures. Direct measures on several thermo- 
piles were made at the same time and in the same manner, by 
immersing them in the different vapors. It was necessary to 
reduce the current flowi ing through the potentiometer (2 meters 
in length) so that 1™ corresponded to 2° C. A temperature 
difference of 0°1° in the junction was still easily visible. 

Various heatings were made with marble cut from two of 
those slabs which the first experiment had shown to be of 
nearly equal conductivity. It was much easier with the smaller 
size of slabs to obtain smooth surface and uniform thickness. 
The following is a specimen of the results obtained : 


Dist. in millimeters from Cold Face. Temperature. 

0-0 39°5 
10°9 78°5 
21°8 117°4 
32°7 157°1 
43°6 198°9 
54°5 235°6 
65°4 271°8 
76°3 310°7 


In order to obtain the temperatures on the outsides of the 
extreme slabs, a layer of asbestos paper was interposed on each 
side between the iron plates and the marble, so that the total 
fall of temperature in the marble is some 60° less than the dif- 
ference in temperature of the hot and cold chambers. 

A curve plotted from these observations shows that the tem- 
perature gradient was practically uniform throughout the 
whole range.* A similar curve taken with the slabs in reversed 
order gave the same result. The different slabs, though cut 
from the same block of marble, differ slightly in conductivity, 


* Tt will be seen that this agrees with results obtained by Dr. Robert Weber 
(Nature, March 7, 1895, p. 439). 
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but we can find no evidence of change of conductivity with 
the temperature. 

In order to form an estimate of the difference in tempera- 
ture between the adjacent faces of two slabs separated by one 
of the interspaces, we made a series of experiments by increas- 
ing the width of one of the spaces by various amounts. We 
found that this difference increased rapidly with the width 
of the space, being about 10° C. for a space 1™™ wide and 
nearly 30° for a space 1°65™" wide. Our observations seemed 
to show that the temperatures on two sides of a erack 0°2™ 
wide did not differ by so much as 2° C. and that the thermal 
junction gave either temperature within 1° C. 

Two sets of experiments were made with the second form 
of apparatus upon slabs cut parallel with the cleavage from the 
same block of slate. Although further measurements, which 
we hope to make soon by other methods, are desirable, our 
results seem to indicate an increase of conductivity of about 
30 per cent between 70° C. and 300° C. They are as follows: 


Distance in millimeters 


from the Cold Face. Temperature in Case I. Temperature in Case IT, 

0°0 49°5 455 

9°9 91°6 96°1 
19°6 128°8 140°5 
29°4 161°0 182°5 
39°2 196°0 219°9 
48°9 229°6 258°9 
58°8 260°5 295°0 
68°9 291°2 333°1 


The range of temperature in the second series was increased 
by decreasing the thickness of the sheet of asbestos between 
the hottest slab and the iron plate next it. 

Our acknowledgments are due to the American Academy of 
Arts and Sciences, who have made an appropriation from the 
Rumford Fund in aid of our work. 

The Jefferson Physical Laboratory, Cambridge. 
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Art. XLVIII.—Central Michigan and the Post-Glacial 
Submergence ; by E. H. MunaGe. 


From time to time during the past four or five years arti- 
cles from the pen of Dr. J. W. Spencer, in advocacy of the 
theory of a great depression and submergence of the great 
lake region at the close of the glacial epoch, have appeared in 
this Journal. Dr. Spencer’s conclusions are based principally 
upon the position and deformation of what he considers to be 
deserted high-level beaches in the vicinity of the great lakes. 
Whatever may be the value of the theory with reference to 
the eastern part of the lake region, I have been quite unable 
to harmonize it with certain phenomena in central Michigan. 
While I have no desire to detract from the real value of Dr. 
Spencer’s labors, I wish to call attention to the conditions 
which here exist. 

Across the Michigan peninsula, from the mouth of Grand 
river on the west to Saginaw bay on the east, there is a marked 
depression or valley. It is evidently the unfilled portion of a 
much deeper valley, eroded in pre-glacial times by Spencer’s 
Huronian river. The conditions to be considered are found in 
connection with a portion of this depression, extending from 
the watershed in Gratiot county to the vicinity of Grand 
Rapids, a distance of about fifty miles. Through this entire 
distance, except near the watershed, the lowest part of this 
depression is occupied by a wide river valley, the dimensions 
of which are much greater, in proportion to the size of the 
stream occupying it, than those of any other river valley in 
the state. Its principal features must be noted. Its average 
width is perhaps two-thirds of a mile, and throughout its 
length, except where broken down by the entrance of tribu- 
taries, it is bordered by steep drift bluffs averaging fifty feet 
in height. The present flood plain is broad and flat, and a 
well-marked terrace is usually present above it. The condi- 
tions are such, in fact, that there can be no doubt that this 
valley was excavated in the drift by a stream much larger than 
that which now meanders through it. Whence came this 
greater stream ? 

Grand river, rising far to the south, enters the wide central 
valley at a point in the eastern part of Ionia county. Above 
this point its valley is narrow and exceedingly crooked, with- 
out terraces—features denoting comparative newness, and in 
striking contrast with the greater valley which it here takes 
possession of. As the central valley, with its characteristic 
features as above described, extends far to- the east of this 
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point, as well as to the west, it is clear that the Grand was not 
the agent of excavation. 

I have heretofore* adopted the theory that this central val- 
ley owed its origin to the presence of a strong glacial stream, 
supplied by the wastage of the Saginaw valley glacial lobe, as 
laid down on Prof. Chamberlin’s glacial maps. If, however, 
this territory was deeply submerged during the ‘period of 
glacial disappearance, no such glacial stream could have existed. 

Dr. Spencer hintst that the ‘direction of the drainage of this 
region after its emergence was towards the east, but that it 
was afterward reversed by the eastward differential elevation 
of the country. This conclusion is based on the ag 
elevation of the Ridgeway beach, which he calculates a 
little less than one foot per mile across the region in es ig 
“From Grand Rapids to Pewamo,” he says, * “the beach passes 
through a strait between high lands on both sides,” although 
it is not identified at any point between the places mentioned, 
an interval of fifty miles. Let us compare the elevation of 
this beach with other known elevations. The elevation 
of the D., L. & N. railway track at the Ionia station, on 
the valley bottom, is 658 feet. The general level of the 
country immediately adjoining the valley margin is 50 feet or 
more higher, making the elevation probably more than 710 
feet. The nearest point at which the beach has been identified 
is at Pewamo, 12 miles to the east, where its elevation is 
placed at 724 feet. As the beach descends to the west at the 
rate of nearly one foot per mile, its elevation at Ionia must be 
about 10 feet lower, or 714 feet. This practically coincides 
with the level of the valley margin, as above calculated. Now 
the declivity of the central valley throughout the 50 miles is a 
little less than one foot per mile-—almost exactly equivalent to 
the westward slope of the Ridgeway beach. It follows, there- 
fore, that when the beach was formed, the river valley through- 
out its whole length was also level, and if it then existed it 
was filled just even full of water. 

It may be contended that it was at this period that the 
valley was excavated. The drainage from the adjacent terri- 
tory on either side would be sufficient to create a gentle cur- 
rent, and the direction of flow would necessarily be to the 
east, toward the open sea. However, as the eastern dnd 
western bodies of water were joined into one at the north, the 
current must have been extremely feeble—quite incapable of 
performing the work. Besides, I have found evidence which 
1893 ; 


* “Observations along the Valley of Grand River,” Am. Geol., Nov., 
Nov., 


and “Drainage Systems of the Carboniferous Area of Mich ,” Am. Geol., 
1894, 
+ This Journal, March, 1891, p. 208. 
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seems to me to prove conclusively that the agent of excavation 
was a powerful westerly-flowing stream. 

On section 23 of Ionia township (T.7 N., R. 6 W.), the 
excavation of the valley has uncovered a ledge of Carboniferous 

sandstone, the only rock exposure along “this line between 
Grand Rapids and the Saginaw valley. It is, perhaps, a por- 
tion of the cliff overlooking the ancient Hurorian valley. At 
its eastern or up-stream edge the rock rises abruptly to the 
height of four or five feet above the adjacent silt bottom lands. 
Over a considerable area, perhaps 40 acres, the level surface of 
the rock is exposed, or covered with only a few inches of sand, 
with occasional granite bowlders up to two feet in diameter 
scattered about. The down-stream extension of the surface is 
hidden by a gradually thickening mass of sand and gravel, and 
it is to the form and position of this mass that I wish to call 
special attention. From the exposed rock surface it rises very 
gently to the west, or down stream, for a distance of more than 
a mile, terminating with a rounded front sloping down to the 
valley bottom. Its lateral diameter is perhaps one-half a mile. 
The river flows along the north side, with 40 rods of silt land 
intervening, while that part of the valley to the south is occu- 
pied by a long, narrow strip of swamp land, with black vege- 
table mould several feet in depth. This elevated tract, near 
its western end, attains an altitude of about 20 feet above the 
flats. A railroad cut ten feet in depth at this point shows it to 
be composed almost entirely of coarse, unstratified gravel. 
The surface is exceedingly stony, and many large bowlders are 
found along the northern margin. 

The presence and position of this elevated tract within the 
river valley possesses great significance. It can scarcely be 
doubted that the river, in the precess of lowering its valley, 
denuded the rock above mentioned, which formed an obstruc- 
tion in the way of further excavation of the middle of the 
valley. The force of the stream being thus broken and 
deflected to either side, this long elevated strip was left stretch- 
ing down the valley from the rock barrier, and received its 
evenly rounded contour from the influence of the overflowing 
waters. Only a large and powerful stream could have pro- 
duced these conditions, and it is equally plain that this stream 
flowed to the west. 

The problem is to harmonize these deductions with the fact 
of a general submergence of this region during the close of 
the glacial epoch. What and where was the source of supply 
of the powerful current that shaped and moulded the central 
valley? If no such submergence ever existed, the theory of a 
glacial origin satisties all the conditions most perfectly. But 
if at the close of glacial time this surface was depressed below 
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sea level and flooded with water, the theory must necessarily 
be abandoned. We can scarcely assume that such depression 
and submergence did not take place until some time after the 
disappearance of the glacial sheet, thus affording an oppor- 
tunity for the valley to be formed in the manner above sug- 
gested, for all the known evidences lead to the opposite 
conclusion. Neither can it be held that the large stream 
necessary for the work was the result of a much heavier rain- 
fall, in the period following the subsidence of the waters, than 
at present. Such a course would have resulted also in a corre- 
sponding enlargement of the upper Grand river, whose drain- 
age area is much greater than that tributary to the portion of 
the wide central valley east of its junction with the Grand. 
The narrow and tortuous upper Grand valley indicates no such 
enlargement. On the contrary, it especially disproves it. The 
conditions which produced the large central stream appear to 
have affected none of its tributaries. 

It will be readily seen, therefore, that the submergence 
theory, in order to fulfill all requirements, must provide an 
adequate source of supply for so powerful a stream as above 
indicated ; and such source of supply must of necessity be 
placed either upon or to the east of the Grand-Saginaw water- 
shed. The task is more than I have been able to accomplish. 


Ionia, Mich. 
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Art. XLIX.—On some Devices for the Separation of Min- 
erals of high specific gravity; by S. L. PENFIELD. 


MINERALOGIStTS and _ petrographers are certainly greatly 
indebted to Dr. J. W. Retgers* for the fortunate discovery 
that the nitrates of silver and thallium, when mixed in the 
proportion AgNO,: TINO, = 1:1, yield a double salt which 
fuses at about 75° C. to a clear mobile liquid, having a specific 
gravity of over ‘+ 5 and capable, while melted, of being mixed 
with water in all proportions. The material is easily prepared 
by dissolving a weighed quantity of thallium in nitric acid, 
evaporating on the water bath ‘until the excess of acid is 
expelled and then adding sufficient silver nitrate to make a 
double salt of the composition given above (8°33 grs. AgNO, 
to every 10 grs. of thallium). The salt is readily soluble in 
warm water and may be reclaimed by filtering the solution 
and evaporating it on the water bath to its maximum concen- 
tration, care being taken as far as possible to avoid dust and 
impurities. 

As recommended by Retgers, the operation may be per- 
formed in a test tube heated in a water bath, and after the 
separation is completed the fusion is allowed to cool, when the 
salt solidifies with the heavier mineral grains at the bottom 
and the lighter ones on top. On breaking the test tube and 
dividing the mass the separated minerals may be obtained by 
dissolving in water. The operation cannot well be performed 
in the ordinary glass stop-cock separating funnel, and there are 
disadvantages in using test tubes, because, if in an operation 
one desires for any purpose to obtain the heavy material which 
may have separated out, one must interrupt the whole process, 
while again if considerable water has been added and one is 
working with the liquid when the specific gravity ranges from 
3 to 4 the fusion or solution does not yield, on cooling, a solid 
cake, but a mass of wet crystals, which it is rather unpleasant 
to manipulate. 

A simple glass stop-cock device, by means of which succes- 
sive portions of the heavy material can be drawn off from the 
bottom, has been described by D. A. Kreider and the author,t 
but a still better apparatus can now be recommended. The 
idea is not an original one, but was suggested by an apparatus 
devised by Contollence and exhibited to the author by Prof. 
F. Fouqné at the Collége de France, Paris. As modified for 
use with the Retgers double salt it is shown in section, about 


* Jahrb. f. Min.. 1893, i, p. 90. 
+ This Journal, ITI, xlviii, p. 143, 1894. 
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one-third natural size, in the accompanying figure. The glass 
tube 4, about 20™ long by 2-2 internal diameter, is narrowed 
below and fitted with well ground juints to , 

the cap e¢ and the hollow stopper a, and 

these parts fit loosely within a large test tube —— 
d. For holding and heating the apparatus 
the author has found it convenient to make iN 

use of a metal test-tube stand, made so as to | ? 
fit inside of a tall beaker filled with hot 

water. 

When a separation is to be made it is best 
to previously melt the double salt in a dish 
or casserole on the water bath until it be- 4 
comes perfectly clear and to dilute it with 
water until it is approximately of the spe- 
cific gravity of the minerals to be separated, fe (ied 
when, the stopper @ being removed, the |} 
liquid is poured into the warm separating | 
apparatus until the tube d is about one-half | 
full. The mineral powder is next added, | 
and thoroughly mixed, which may readily 


be accomplished by blowing a stream of air 
into the liquid through a small glass tube, 
and then successive portions of water are 
added until the desired separations are || ‘ 
effected. To obtain the heavy material inc {| Cc 
the stopper a, previously warmed, is inserted, 
when ¢ can be removed and washed out 
with bot water. By replacing c, withdraw- 
ing a and adding more water another portion can be thrown 
down and separations made almost as quickly and easily as with 
the ordinary stop-cock separating funnels. When one has had 
a little experience in using the Retgers liquid and the appa- 
ratus, almost the only disadvantage that will be found is that 
specitie gravities cannot be taken with the Westphal balance, 
while the decided increase in specific gravity over the other 
heavy liquids makes it exceedingly useful. When it is neces- 
sary to work with large quantities and to throw down a con- 
siderable quantity of some heavy material, it is best to have 
a second apparatus with a larger lower reservoir, c’, fig. 1, but 
it will be found that this is not so convenient for ordinary use 
as one where ¢ is small. 

In a separation which the author undertuok of some monazite 
sand, it was found that the Retgers double salt was not quite 
heavy enough to float some zircon and chromite crystals, and 
an attempt was made to obtain a higher specific gravity by 
varying the proportion of silver and thallium nitrates. Accord- 


| 
| 
| 
| 
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ingly preparations were made having the following proportions : 
AgNO,: TINO, = 3:4, 2:4 and 1:4, and separations with 
these were made in test tubes. The 3:4 preparation fused 
below 100° C. and on it most of the zircon and some of the 
chromite floated, the specific gravity of the separated product 
being 4°678. The 2:4 preparation was fused in an air bath* 
heated to 150° C. and on it the remainder of the zircon and 
some chromite floated, sp. gr. 4°78. The 1:4 preparation was 
fused at about 200° C. and on it some chromite floated, sp. gr. 
4°85. Lastly thallium nitrate was used, when the temperature 
of the air bath had to be about 250° C. and a final product of 
chromite was separated having a sp. gr. of 4°94, while only « 
few dark grains were left with the monazite. Thus in cases of 
emergency a sapply of the above mentioned preparations, 
enough to make from 5 to 10° of fused material, may be 
found convenient. 

An attempt was made to separate chalcopyrite, sp. gr. = 4°2, 
from linneite, sp. gr. = 4°85, but it was found that the min- 
erals were attacked by the Retgers liquid. Pyrite is also 
attacked, and it is evident that it is not safe to apply this 
method to the separation of sulphides, although it may answer 
in some cases. 

In taking the specitic gravity of separated mineral fragments 
the author believes that in many cases the following method 

will be found more convenient and simpler than the 
~ pycnometer. The fragments, boiled in water to expel 
air, are transferred to a tube with a loop of platinum 
wire fused into the glass for a handle, shown in natural 
size in fig. 2, and when suspended by a fine platinum 
wire the weight in water can be taken on a chemical 
balance. The powder is then transferred to a watch 
glass by means of a jet of water and its weight ascer- 
tained after drying, while the tube is weighed empty in 
water. The narrow tube is more favorable for weigh- 
ing in water than a pan would be, as it offers less resist- 
ance to the swinging of the balance. 

Separating apparatus according to the author’s draw- 
ings have been made by the firms Alvergniat Freres, 
10 Rue de la Sorbonne, Paris, and by Messrs. Eimer 
and Amend of New York. 


Laboratory of Mineralogy and Petrography, 
Sheffield Scientific School, New Haven, October, 1895. 


* One described by J. H. Pratt and the atithor is a convenient form to use. This 
Journal, III, xlvii, p. 83, 1894. 
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Art. L.—How to find the Key Note of A uditoriums : 
by EpHraim Cutter, M.D., New York. 


In a former paper the principle of air physics was laid down 
that oratorical phonation should be in the ey note of the audi- 
torium, as the oripulations (os = mouth) of speech are the same 
as those of song and as the basic vowel sounds are the same in 
speech and song. Since then an English writer has demon- 
strated that vowel sounds in speech are musical tones. Com- 
plying with a request from a teacher of physics, I will try to 
givesome directions for ascertaining the key note of auditoriums. 


I. Sing the major scale of C 


100 m, in a rostrum position facing the audience or empty 
auditorium. Use care to sing each note with the same power ; 
that is, with a medium voice uniformly as to loudness. Then 
observe which note is more resonant than any other note 
(only if the observer sings let him or her not get excited). 
This note is the key note. Test by singing this note near a 
piano with damper raised. If the piano answers back better 
to this note than any other note (for the chords and over-tones 
will be heard) it is the key note. 

Tune an instrument of the violin family so that one of the 
open strings will be in the supposed key note: then sing it and 
the instrument will respond audibly. 

II. If an organ is present play the scale of C natural on the 
pedal diapason alone, giving each note an equal force. Ob- 
serve which note is most resonant and this note will be the 
“key note,” to be tested as above. 

III. Or play this C major scale on an open piano and note eare- 
fully the effect. When the key note is struck there will be a 
liquid reedy tone imitating an organ tone. This is the key note. 

IV. Another way practised by Senator W. M. Stewart and (it 
is said) by Cicero, is to station a man at the other end of the 
auditorium, who raises his hand and lowers his hand according 
as the voice rises and falls but keeps it stationary when the 
voice is best audible, and the speaker then voices his utterances 
in that key note. The Senator says he did this not knowing 
this rationale, and Cicero was probably in the same condition. 

V. When on the platform, the way the writer tells if he has 
struck the key note is to observe the effect on his audience and 
himself. The most common key note of auditoriums is F 


HA>——+. He usually begins in that key. If it is the key 
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note, only three or four words suffice as to the audience, which 
shows by attitude and attention that it hears what is said. 
Three or four words suffice to the speaker, because he finds 
that he speaks with ease and feels his voice to impinge on the 
farthest walls. If he does not find these results his pitch is raised 
or lowered till he obtains them. Strange as it may seem, the 
effort of getting and keeping the key note takes away the stage 
anthrophobia so apt to attack medical men who occasionally 
orate and who perhaps are about the poorest educated speakers 
to be found. 

VI. A scientific way would be to take into the auditorium a 
siren or, better, what might be termed Professor Papin’s electri- 
cal siren. Start it at 120 vibrations per second and then add 
one to each tone until the octave of 240 vibrations is reached 
if necessary. The most resonant tone should then be distin- 
guished and the exact number of vibrations given with less of 
error than with organs or pianos, whose notes may vary from 
the standard ; so much so that one may strike a piano or organ 
that has no note exactly corresponding with the key note, but 
a stringed instrument, where the tones are made by the finger- 
ing, can obviate this difficulty, as with a ’cello. 

VII. Having the key note of song, to determine that of 
phonation, simply sing Za or other words staccato, that is, 


very short with a rest between. For example, Jf 100 = ¢ 


then a little faster and you 


La La La La 
will have phonation. 

VIII. Having the phonation key note, to get the singing 
note it is only needful to prolong the basic vowel sounds some- 
what as in intoning in church. Always bear in mind that the 
basic vowel sounds are musical tones in both song and speech. 
Sometime there will be rules for phonational harmony as there 
are now for musical harmony. Then speech may be as sweet 
as song. 

Illustrations as to Direction I. This was sung in my parlor 
at Buena Vista Ridge and the key note was found to be E flat, 
which was sung or vocally played (i. e. sung without words as 
one plays on an instrument: if the human larynx is not a 
musical instrument to play on there is none) on before an open 
piano, which responded in E flat and its over-tones. ‘“ Father,” 
said my son Edward, “I could feel the floor vibrate while we 
were playing Haydn’s trio No. 5 for piano, ’cello and violin in 
E flat. Sounding ©-p—t on the ’cello alone, the floor 


& 
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vibrated again. Now the piano was tuned below concert 
pitch, hence this key note was not exactly E flat, I think it 
yas D natural of concert pitch. But this discrepancy need 
cause no more confusion than the differences between mean 
and sidereal time. In my room at Yale, South Middle College, 
1849, when I sang FX] the A string of my ’cello, stand- 


ing in a corner, would answer back. 

As to Direction II. About 1850, Mr. Simmons, an organ 
builder of Boston, was tuning a 16-foot pedal stop which was 
added after an organ was built at his factory. It was in the 
church auditorium. All went smoothly save the F natural 
pipe. Do what he could, it rounded out into a far stronger 
tone than any of the other pipes and made the octave uneven. 
He finally gave it up. Ever afterwards, as long as this organ 
remained there, it rendered music written in the key of F nat- 
ural with a harmonic power that made the air outside and inside 
ring. F was the key note of the auditorium. When a window 
rattles while the organ plays it thereby announces the key note 
of the room or its chords. The key note is more resonant than 
its chords, as a musical ear soon detects. 

As to Direction III. I heard this exampled at a faculty 
concert of the N. E. Conservatory, Boston, Professor Faelten, 
Director, playing. 

As to Direction IV. It is probable that Cicero was a good 
student of physics. 

As to Direction V. Examples: 1888, Cincinnati Music 
Hall, capacity 6,000. At the Section of Medicine, Am. Med. 
Association, audience of 200 estimated. The key note was 
thus found to be F natural. The speaker was heard perfectly, 
spoke with ease and though tired at the outset was rested at 
the close! 

1889, Leeds, Albert Memorial Hall. Banquet of the British 
Medical Association, 700 plates. A bad acoustic auditorium. 
A very few words in the key note F, thus found, were fol- 
lowed by loudest applause and post prandial congratulations 
from several elderly gentlemen, who thanked the speaker “ be- 
cause we could hear what was said.” 

1890, Berlin International Congress, Sections met in picture 
galleries. Securing the key note secured close attention. 
Professor A. P. Clarke, M.D., Dean of the College of Physi- 
cians and Surgeons, Boston, was reading a paper at this Con- 
gress, when some one said “louder” in the al note of the 
gallery ; he changed his voice at once to this note and read 
satisfactorily. 

Remark. This idea thus presented grew out of the biolog- 
ical study of music as a property of air. The physiology of 
speech includes its best use. 

October 1, 1895. 


Am. Jour. Series, Vou. L, No. 300—DecemBeEr, 1895. 
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Art. LI.—Stratigraphy of the Kansas Coal Measures ; 
by Erasmus Hawortu. With Plate LX. 


Areal Extent.—The eastern fourth of Kansas is covered with 
Coal Measure rocks. A small triangular area of about thirty 
square miles, lying in the extreme southeastern corner of the 
state, is covered with the Mississippian formation. The western 
limit of the Coal Measures has not yet been fully determined, 
as the line between the Coal Measures and the Permian has 
not been definitely located. From paleontologic evidence, 
according to Prosgser*, it is above the Cottonwood shales, but 
probably less than a hundred feet, so that the eastern limit of 
the Cottonwood Falls limestone is rarely more than ten to fif- 
teen miles east of the western limit of the Coal Measures, and 
in many places the two are only a few rods apart. The limits 
of this limestone are now pretty well known, having already 
been published,+ subject to correction, in map form. Approxi- 
mately the four eastern tiers of counties lie east of this limit, 
which would give about nineteen thousand square miles for 
the Coal Measure area. 

The Floor.—The Coal Measures rest directly upon the Mis- 
sissippian formation, which extends at varying depths below the 
surface far to the westward. The recent extensive prospect- 
ing for oil and gas in the southeastern part of the state has 
made it possible to study the position and character of the 
floor to a great extent. In the extreme southeast corner of 
the state, in the vicinity of Galena where it covers the whole 
surface, the hill tops are a little over a thousand feet above the 
sea level. The Coal Measures approach to within four miles 
of the east state line opposite Galena. The Mississippian sur- 
face declines to the west, so that at Oswego, where it has been 
reached by at least two wells, it is about 500 feet below the 
surface, or about 400 feet above sea level, which is a decline 
of fully 475 feet from the valleys along the eastern part of the 
state twenty five miles away, or of about 600 feet from the 
hill tops, giving an average decline of about twenty feet to the 
mile. Wells at Stover and Mound Valley did not reach the 
Mississippian, but at Cherryvale, fifty miles away, it was reached 
1008 feet below the surface, which places it 180 feet below sea 
level. As this well was made with a diamond drill and an 
excellent core preserved,{ there can be no reasonable doubt 


* Journal of Geology, vol. iii, p. 702. 

+ Haworth, Kan. Univ. Quart., vol. iii, pp. 271-309. 

t This core has recently been lodged in the museum of the University of Kansas 
in a well preserved form, where it can be examined by any geologist wishing to 


do so. 
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about the correctness of these figures. This gives a westward 
inclination of more than twenty feet to the mile. At present 
we have no definite data regarding the depth to the surface to 
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the Mississippian west of Cherryvale. A well three miles 
west of Independence reached 1100 feet without striking it, 
one at Niotaza 1158 feet, and one at Wichita 1950 feet, so we 
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can only say it lies below these several depths at the respective 
places. To the northwest it was reached at Neodesha 135 
feet below sea level, at Fredonia 310 feet, and at Fall River 
430 feet below sea level, giving a little less than a twenty- 
foot decline to the northwest. At Osage Mission, thirty 
nine miles from Galena, a well 700 feet deep failed to 
reach it. At Chanute, fifty-eight miles away, it was reacaed 36 
feet below sea level, and at a few other points in that vicinity 
at similar depths. The decline from Galena to Chanute, 
straight northwest, is consequently about sixteen feet to the 
mile, considerably less than in a more westerly direction. 
Northward along the east line of the state it was reached at 
Girard 493 feet above sea level, at Fort Scott 385 feet above 
sea level, at Pleasanton 206 feet above sea level, at Paola* 182 
feet below sea level, at Kansas City at sea level, "and at Leav en- 
worth over 300 feet below sea level. A well 1638 feet deep, 
or about 775 feet below sea level, at Topeka failed to reach it. 
The inclination from Galena to Kansas City is, therefore, only 
about 6°5 feet to the mile. But as the southeastern boundary 
of the Coal Measures is a line running northeast and south- 
west, the latter points should be reckoned not from Galena, but 
from the nearest points of surface exposure of the Mississippian. 
According to the geological map of Missouri published by 
Winslow,+ the Mississippian occupies the surface at Sweet 
Springs and a few miles to the west, bringing it to within 50 
miles or less of Kansas City. Reckoning in this way, we have 
a decline of the floor from near Sweet Springs to Kansas City 
of about 15 feet to the mile, and to Topeka about 14 feet, how 
much more we cannot say, which is considerably less than the 
decline along the southern line of the state. From the above 
data we can calculate the decline in any direction. From 
Kansas City to the southwest we find almost a level in the 
floor towards Chanute and Cherryvale. 

From these and other similar data we may conclude that the 
Mississippian formation underlies all or nearly all of the Coal 
Measures in Kansas, and that its upper surface is strongly 
inclined westward, equaling 20 feet to the mile for the first fifty 
miles along the south line of the state, and at least 10 feet to 
the mile for the whole distance to Wichita, and probably more, 
while to the north as far as Kansas City the inclination aver- 
ages only about 6°5 feet to the mile, and an intermediate value 
in intermediate directions. According to Winslow,t in a direc- 


* A little doubt has been expressed regarding the correctness of this well record- 
The record used is preserved in the City Public Library at Paola. The criticism 
is to the effect that the Mississippian comes about 200 feet nearer the surface, 
which would correspond better with its depth at Pleasanton and Kansas City. 

+ Preliminary Report on Coal, 1891, and succeeding volumes. 

t Ibid, p. 24 
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tion northwest from Sedalia the Mississippian floor declines 
about 1600 feet in 150 miles, or a little more than 10 feet to 
the mile, but he gives no data regarding the inclination in 
other directions. 

The Cherokee Shales.*—Immediately overlying the Missis- 
sippian floor, and slightly nonconformable with it, are heavy 
beds of shale which here and there grade into sandstone. In 
thickness they vary from 350 to more than 700 feet. They 
are known to extend under the entire area within the state 
where oil and gas prospecting has been conducted, every well 
record yet examined showing them so prominently that no 
doubt can be entertained regarding their existence. At 
Oswego they are about 450 feet thick, at Cherryvale 415, at 
Neodesha 425, at Osage Mission more than 415, at Chanute 
425, at Paola 750,+ at Kansas City 427, at Leavenworth 540, 
and at Topeka not less than 700, but as the Topeka well did 
not reach the Mississippian we do not know how much thicker 
they are. The record of the Wichita well and other wells in 
the west have not yet been examined by the writer, but from 
the great and uniform thickness of the shales at the points 
named, varying from fifty to over a hundred miles from the 
nearest surface exposure of the Mississippian, it would seem 
they constitute an important geologic formation, having an 
extent oceanward from the ancient shore line as it existed 
during early Coal Measure time equalling that of other forma- 
tions of similar thickness occurring at different places in the 
general geologic column. With a thickness of over 700 feet 
at Topeka, sixty five miles west of Kansas City, where they are 
only 427 feet, it appears they are thickening westward. We 
may reasonably suppose, therefore, that they extend at least a 
hundred miles beyond. 

The Cherokee shales extend southward from Kansas into 
the Indian Territory an unknown distance, and to the north- 
east into Missouri and probably across into Iowa. The records 
of a few recently drilled wells in Missouri north of the Mis- 
souri river have been examined, each of which shows them to 
maintain their thickness quite well. Broadhead has published 
many well records and sections from Missouri, both north and 
south of the Missouri river, every one of which shows the exist- 
ence of a heavy shale bed at the base of the Coal Measures. 
Similarly one generally exists at or near the base of the Coal 
Measures wherever they occur in America, and for that matter 
all over the world, and frequently constitute the whole of tho 
lower Coal Measures, although they do not in Kansas, as will 
be shown later in this article. 

* Haworth and Kirk. Kan. Univ. Quart., vol. ii, p. 105, Jan., 1894. 
+See foot-note, p. 454. 
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In character the Cherokee shales vary greatly both vertically 
and laterally. Portions of them are bituminous, portions are 
argillaceous, and arenaceous. In color they are as variable as 
in composition. Some are almost a jet black, others a light 
grey, and others representing the various colors usually char- 
acteristic of Coal Measure shales. They are exceedingly rich 
in coal, producing at the present time more than two-thirds of 
the whole amount mined within the state, supporting all the 
mines in the vicinity of Weir City, Pittsburg, Cherokee, and 
to the northeast to Arcadia, as well as those about Fort Scott 
and at Leavenworth. The well records to the west show fre- 
quent veins of coal. At Cherryvale a twenty seven inch vein 
was passed about fifteen feet above the base and several lesser 
ones above. At Topeka eleven veins were passed, while every 
well record examined shows three or more. 

Here and there throughout the Cherokee shales greater or 
lesser beds of limestone occur, usually from six to fifteen 
inches in thickness and of very limited lateral extent, but 
occasionally four or more feet, although none of them seem to 
have sufficient lateral extent to be of importance stratigraphi- 
eally. They generally contain many invertebrate fossils, from 
a list of which the following are taken :* 

Fusulina cylindrica in extreme upper portion ; Pétclodyctia 
triangulata ; lepidodendrovdes ; Athyris lamel- 
losa ; Athyvi is subtilita, found in almost every limestone in 
the Coal Measures; Chonetes mesoloba; Discina nitida; 
Productus longispinus Productus costatus ; Spirifera 
camerata; Spirifera planoconveaus ; Spirifera lineata; 
Nucula ventricosa ¢ Schizodus (very large) Bellero- 
phon carbonaria; Macrocheilus primiger wus; Nautilus plano- 
volvis (?) 

The Oswego Limestone.-—Above the Cherokee shales are 
two limestone systems separated by from four to seven feet of 
an unusually black shale. Each is from five to fifteen feet 
thick, and they are wonderfully persistent laterally for lime- 
stones so thin. The Cherryvale well record shows that they 
extend that far west. To the northeast they appear on the 
surface in a sinuous line passing from the south side of the 
state to the northeast by way of Oswego, Girard and Fort 
Scott, near which points they cross into Missouri. Many of 
the different well records to the northwest show them, and 
quite likely they were passed in the boring at Kansas City and 
Topeka, although one cannot well decide regarding so thin 
limestones without more intervening wells. The lower lime- 

* Copied from unpublished catalogue of Kansas Coal Measure fossils prepared 


by Rev. John Bennett, Fort Scott 
t Haworth and Kirk, Kan. Univ. Quart., vol. ii, p. 105, Jan., 1894. 
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stone is the “cement rock” quarried and manufactured so 
extensively into hydraulic cement at Fort Scott. 

Both of the limestones and the associated black shales are 
well filled with fossils, from the list of which the following are 
representatives. The corals and crinoids are particularly 
abundant and large. Fusulina ventricosa (?); Campophyl- 
lum torquium ; Syringopora multatenuata ; Zeacrinus mucro- 
spinus ; Chaetetes milleporaceus, very plentiful ; Ptilodictia 
triangulata, rare; Rhombopora lepidodendroides ; Chonetes 
mesoloba ; Productus costatus ; Productus nebrascensis ; Pro- 
ductus punctatus; Retzia mormoni; Rhynchonella uta; 
Spirifera lineata; Allorisma subcuniata; Aviculopecten 

, first seen in upper limestone; WVueulana bellistriata ; 
Orthis carbonaria; Bellerophon montfortanus ; Naticopsis 
ventricosa ; Pleurotomaria sphaerulata ; Gonetites ——— ; 
Nautilus ferratus ; Orthoceras rushensis; Phillipsia major. 

The Pawnee Limestone.*—In the southern part of the state 
a shale bed which in places reaches a thickness of 60 feet and 
which carries considerable coal, lies immediately above the 
Oswego limestone, but it seems to thin out towards the north. 
Above this a limestone oceurs which likewise thins towards 
the north, but which is very prominent on the uplands around 
Fort Scott and to the southwest. At one place to the west of 
Fort Scott it reaches a thickness of 35 feet. It extends west- 
ward to beyond Cherryvale and northward to the vicinity of 
Pleasanton, beyond which it seems to disappear. It affords the 
following fossils in considerable abundance, with many others 
not given: Cyathaxonia distorta; Lophophyllum proli- 
Serum; Fistulapora nodulifera; Productus longispinus ; 
Spirifera lineata; Spiriferina kentuckiensis; Pleuroto- 
maria sphaerulata. 

The Pleasanton Shales.t+—Above the Pawnee limestone 
lies a shale bed of considerable importance. In the vicinity 
of Pleasanton and Boicourt it is fully 200 feet thick. To the 
sonth it maintains its thickness tolerably well to beyond the south 
line of Kansas, but perhaps not in quite as heavy beds as 
around Pleasanton. Northward it decreases slightly, but 
regains this thickness at Paola and is 180 feet thick at Kansas 
City. Westward it seems to maintain its thickness quite well: 
At Iola, according to the record of the Iola well, it is over 250 
feet thick. 

In places the Pleasanton shales carry much sandstone, a 
noted instance of which is within ten feet of a summit at Boi- 
court. Here extensive quarry operations were once con- 
ducted. They carry two coal veins equalling from twenty- 


* Swallow, Geology of Kansas, 1866, p. 24. 
+ Haworth, Kan. Univ. Quart., vol. iii, p. 274, April, 1895, 
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four to thirty four inches in thickness, from which all of the 
Linn county coal is obtained ; also they frequently have suffici- 
ent calcareous material to produce thin limestone beds, that 
are always well filled with fossils, from which the following are 
representatives: Cyathuxonia distorta; Athyris trinuclia, 
very rare ; Sheu mesoloba, last seen here ; ; Discina nitida, 
becoming rare ; Rhynchonella uta. 

The Erie Limestone.*—Above the Pleasanton shales a 
group of three principal limestone systems are met with which 
in places are so close together that they can well be described 
as one, but which to the south diverge vertically so much that 
near the south side of the state their lines of outcropping are 
ten to twenty miles apart. From the vicinity of Union Town 
west of Fort Scott northward to Kansas City they are rarely 
more than ten to twenty feet apart vertically and often much 
less. Southward, where they diverge so greatly, local names 
have been used for each member; their use is purely local and 
geographic. The upper one of the three is considerably the 
more important. It thickens rapidly westward from the vicin- 
ity of Cherryvale, where it caps the hill tops to Independence, 
where it is from thirty to forty feet thick. In places it has 
been extensively quarried and is quite well known as the Inde- 
pendence limestone. The lowermost member of the three 
seems to be the same as the Bethany Falls limestone of Broad- 
head,t number 78 in his section. 

These limestones have a great lateral extent, reaching from 
the sonth line of the state to Kansas City, from which point, 
according to Broadhead,} they extend northward to the Iowa 
line, and according to ‘Keyes, from there almost entirely 
across the state of Iowa, making them an unusually extensive 
limestone formation. Westward they reach as far as the deep 
borings made in Kansas. They abound in fossils, from the 
list of which the following species are selected: Fusulina 
cylindrica ; Axophyllum pudis ; ; Campophyllum torquium ; 
Archiocidaris mucronatus ; Archiocidavis tr iservata ; Eri- 
socrinus typus; Hupach yerin us tuberculatus ; Seaphocrin us 
hemisphericus ; Zeacrinus acanthophorus; Serpula incita; 
Sprrorbis carbonaria Lennestella Polypora sub- 
marginata ; Synocladia biserialis; Chonetes granulifera ; 
Chonetes smithi; Chonetes millepunctatus ; Orthis pecosi ; 
Orthis robusta; Orbiculoida ———; Productus ameri- 
cana ; Productus pertenuis ; Productus symmetricus ; Syn- 
trilasma hemiplicata ; Terebratula bovidens; Allorisma gra- 


* Haworth and Kirk, Kan. Univ. Quart., vol. ii, p. 188, Jan, 1894 
+ Broadhead, Mo. Geol. Rep., 1872, part ii, p. 97. 

Loe. cit. 

§ Keyes, this Journal, vol. 1, p. 243, 1895. 
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nosa; Allorisma reflexa; Allorisma subcuneata; Aviculo- 
pecten carboniferus ; Aviculopecten interliniatus ; Aviculo- 
pecten providencensis; Aviculopecten americana; Chaeno- 
mya leavenworthensis ; Conocardium obliquam, very rare; 
ELdmondia aspinwallensis EKdmondia ovata; Edmondia 
reflexa ; Macrodon carbonarius ; Monopteria gibbossa ; Mya- 
lina subguadrata; Myalina swallowi; Nucula parva; 
Pinna paracuta; Pleurophorus oblongus ; Schizodus wheel- 
ert ; Solenopsis solenoides ; Bellerophon crassus ; Loxonema 
rugosum ; Naticopsis gigantia; Platyceras nebrascense ; 
Pleurotomaria broadheadi; Pleurotomaria speciosa ; Pleu- 
votomaria turbiniformis; Peupa vitusta ; Conularia crus- 
tula; Goneatites lyoni; Nautilus occidentalis; Nautilus 
ponderosus , etc. 

The Thayer Shales.*—Above the Erie limestone in the 
southern part of the state heavy shales occur which in Neosho, 
Wilson, and Montgomery counties reach a maximum. thick- 
ness of over 200 feet, but which grow thinner northward until 
they become less than 30 feet in thickness. They are prominent 
from Chanute to the southwest and constitute the main mass 
of the bluffs along the Verdigris and Fall rivers from Bene- 
dict and Fredonia southward to beyond Independence. They 
have been passed through by every prospect well in this part 
of the state west of their outcropping, so that we know they 
extend many miles westward under the superimposed strata. 
They frequently grade into sandstone, so much so that many 
workable quarries s of that rock are found here and there over 
the ccuntry. Ripple marks and other indications of shore 
deposits are frequently found in the sandstone and arenaceous 
shales. They also carry two or more seams of coal, which are 
of considerable economic importance. 

The lola Limestone.-—Above the Thayer shales is the lola 
limestone system, the heaviest individual system in the whole 
Coal Measures of the state. Its outeropping is usually marked 
by a prominent escarpment, especially in the south, where the 
Thayer shales are so heavy. West of Elk City it is nearly 
100 feet thick, at Iola it is 40, to the northeast it grows 
thinner so that in places it is perhaps not over 20 fect 
thick, but in the vicinity of Olathe, particularly a few miles 
west, it is fully 50 feet thick, while at Kansas City, where it 
constitutes the heaviest limestone in the bluff, it is about 30 
feet thick. The borings at Lawrence and Topeka show that it 
is to be found in both of those localities with essentially undi- 


* These shales were called the Chanute shales by Haworth and Kirk. Kansas 
Univ. Quart., vol. ii, p. 109, Jan., 1894, but were changed to Thayer shales, Kan. 
Univ. Quart., vol, iii, p. 276, April, 1895. 

+ Haworth and Kirk, Kan. Univ. Quart., vol. ii, p. 109, Jan., 1894, 
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minished thickness, so that it seems probable that it reaches 
many miles farther west. In places it is very fossiliferous, pro- 
ducing the following species with many others: MMichelinia 
eugenee ; Athyris subtilita; Lingula scotica; Productus 
longispinus ; Productus pertenuis ; Spiriferacamerata; Spi- 
rifera lineatus; Aviculopecten carboniferus ; Pinna sub- 
spatulata ; Nautilus occidentalis ; Nautilus missouriensis. 

The Lane Shales.*—Passing upwards from the Iola lime- 
stone, and leaving unnoticed in this article a shale bed from 
40 to 50 feet thick and a limestone one one-fourth as great, 
we come to the Lane shales, which in many places reach 150 
feet in thickness. They are very prominent all along the 
Pottawatomie river from its source to Osawatomie, and are 
known to extend far to the southwest. To the northeast, how- 
ever, they thin greatly so that at Kansas City they are rela- 
tively unimportant, allowing the succeeding limestone to come 
close down to the Iola. They carry considerable sandstone, 
which frequently shows many ripple marks, and they show the 
usual gradations back and forth from shale to sandstone and 
sandstone to shale. 

The Garnet Limestone.t — Immediately above the Lane 
shales are two limestones separated by from ten to fifteen feet 
of shales. They appear in the bluffs at Argentine and form 
the upper limestone westward to Eudora and have been passed 
by borings at Lawrence and Topeka. They cover the surface 
over a wide area along the Pottawatomie river and northward 
to Eudora and Argentine, and extend southwest across the 
Neosho river and probably to beyond the limits of Kansas. 
In places they thicken greatly. At the Lane “ marble” quar- 
ries the upper one has reached the thickness of 30 or 40 
feet, as it has also done about three miles east of Greeley. The 
most common invertebrate fossils found in them are the fol- 
lowing: Campophyllum (?); Fenestella (?); Synocladia biseri- 
ulis; Derbya(?); Productus americanus ; Productus semiret- 
tculatus ; Syntrialasma hemiplicata, very abundant in places ; 
Myalina kansensis ; Myalina recurvirostris ; Huomphatlus 
subrugosus ; Naticopsis altonensis ; Pleurotomaria tabulata, 
Nautilus occidentalis, and about forty other species. 

The Lawrence Shales.t—These shales in the vicinity of 
Lawrence are near 300 feet thick if we let the name 
cover all lying between the Garnet limestone and the Oread 
limestone above. Occaczionally a thin limestone occurs 
within them, one of which sometimes reaches 6 or more feet 
in thickness, but none of which have sufficient lateral extent 

* Haworth, Kan. Univ. Quart., vol. ii, p. 287, April, 1895. 


+ Haworth and Kirk, Kan. Univ. Quart., vol. ii, p. 110, Jan., 1894. 
¢ Haworth, Kan. Univ. Quart., vol. ii, p. 122, Jan., 1894. 
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to be of much consequence in stratigraphy. Southward from 
Lawrence they become thinner, so that along the Neosho river 
and to the south they gradually lose their great importance. 
Northward they maintain their thickness much better. 

They vary greatly in character in different places. They 
carry a prominent coal seam, which is mined extensively in 
Franklin county and to a lesser extent elsewhere, especially in 
Douglas county and recently near Atchison. They carry a 
great deal of sandstone, but none of which is of a proper 
quality to be of much value economically. They are also 
particularly interesting on account of the large amount of 
arenaceous shales they have, almost all of which are filled with 
ripple marks and other indications of shore deposits. In fact 
from top to bottom they have such markings the most abund- 
antly of any shales thus far passed. They also furnish excel- 
lently well preserved specimens of fossil coal plants. 

The Oread Limestone.*—Above the Lawrence shales two 
limestones are found averaging about 15 feet deep and 
separated by about 20 feet of shale. They outcrop along 
the tops of the bluffs reaching from Leavenworth to considera- 
bly south of Garnett and take their name from Mount Oread 
at Lawrence. Westward they extend as far as any drill record 
has been obtainable. The upper one constitutes the main 
limestone in the bluff at Lecompton, and at Atchison. Each 
of the limestones is well filled with fossils, but particu- 
larly the upper one, from which forty-nine species were gath- 
ered in a few hours time at Lecompton. The following is a 
partial list: uswlina cylindrica; Cyathaxonia distorta ; 
Archiocidaris (7); Seaphicrion Us {?); Chonetes 
granulifera ; Derbya bennetti ; Derbya broadheadi ; Meekella 
striatacostata ; Orthis robusta; Productus semireticulatus 
Retzia mormoni, large variety; Sy, yntrialasma hemiplicata ; 
Allorisma regularis ; Astartella ——(?); Avicula longa; 
Edmondia nebrascensis;  Entolium avicula  Monoteria 
marian; Pleurotomaria bonharborensis ; Nautilus sanga- 
monensis ; Paleocaris tipus. 

Osage City and Burlingame Shales.t—Above the Oread 
limestones different shales and limestones occur, none of which 
are of special interest in this connection until about four hun- 
dred feet has been passed. Here, near Topeka, a deposit of 
coal has been found that has been mined considerably. From 
the record of the Topeka deep well we know that this coal is 
more than 2,000 feet above the base of the Coal Measures. 
Above this one hundred feet and west of Topeka seven mines 
is another coal mining locality. Investigation shows that this 


* Haworth, Kan. Univ. Quart., vol. ii, p. 123, Jan., 1894, 
+ Ibid., vol. iii, p. 278, April, 1895. 
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coal is in the same geologic horizon with that mined at Bur- 
lingame, Scranton, Osage City and numerous other places to 
the southwest, all of which may well be grouped under the 
name Osage coal, as the larger proportion of the mines are in 
Osage county. There are two heavy shale beds here, the one 
carrying the coal and the other lying above it constituting the 
main mass of the hills around Burlingame. As the two are 
separated by a limestone of considerable lateral extent, they 
have been named separately the Osage City shales and the 
Burlingame shales. Both shales carry considerable sandstone 
and present the customary gradation from shale to sandstone 
and the reverse. They also have many evidences of being 
shallow deposits, particularly the Burlingame shales, from which 
so many instances are known of the reptilian tracks in the 
shaly sandstone. Years ago Prof. Mudge shipped two or more 
ear loads of the stone, principally to Yale University, from 
which Marsh* has identified the tracks as being produced by 
Nanopus candatus, and other reptiles. 

The Waubaunsee Formation.t — Above the Osage City 
shales we have a continuous succession of limestones and 
shales to the base of the Permian. Prosser has proposed that 
the whole group be called the Waubaunsee formation and 
would include within it the Burlingame shales above men- 
tioned. For the purpose of this article no details need be 
given. Prossert has already published an interesting descrip- 
tion of them, and the writer has contributed an article on the 
same subject. The whole formation is similar in general 
character to those below, only that there is a gradual transi- 
tion in physical properties of both the shales and the lime- 
stones. The shale beds become thinner and assume their 
peculiar lighter hue, which must be observed in connection 
with the shales below in order to be fully understood. Here 
and there throughout the whole of the Coal Measure beds of 
shale fully as light as those of the Wabaunsee formation occur, 
but they are interspersed with black bituminous shales, while 
the latter kind are rare above. The limestone also takes on a 
corresponding change. The beds are thinner than below, so 
that the alternations of limestone and shale are more frequent, 
but the proportion of limestone is growing less. A peculiar 
light buff color creeps in, so that the novice could readily dis- 
tinguish between a Waubaunsee limestone and one from below. 

On the accompanying map of Eastern Kansas the surface 
and outcropping of the more important limestone systems is 


* Marsh, this Journal, vol. xlviii, pp. 81-84, and Pls. II and III, 1894. See 
also Mudge, this Journal, vol. vi, 1873. 

+ Prosser, Journ. of Geol, vol. iii, p. 688, Oct., 1895. 

t Ibid , pp. 682-705 

§ Haworth, Kan. Univ. Quart., vol. iii, pp. 271-290. 
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shown, and the two vertical sections, the one the well at 
Topeka and the other a generalized section, will show the rela- 
tive vertical positions of the different formations. 

Division of the Coal Measures.*—The ordinary custom of 
dividing the Coal Measures into two or three divisions is so 
well known that it need not be described here. In the dif- 
ferent parts of the Mississippi Valley where such divisions 
have been applied there seems to have been no special reason 
for placing the lines of demarcation just where they were 
located rather than either above or below. In Missouri Broad- 
head+ in each case used a sandstone formation which is by no 
means as extensive laterally as different limestones are. In 
Iowa Keyes} has laid aside the older terms “Lower” and 
“Upper” and has substituted the geographic names “ Des 
Moines ” and “ Missouri” for what seems to be practically the 
same general divisions. *In Kansas it has already been sug- 
gested§ to use one division plane located at the upper surface 
of the Pleasanton shale or the base of the Erie limestone and 
to employ the older terms upper and lower as adjectives placed 
before the name Coal Measures. These terms have the advan- 
tage of priority in American geologic literature, and should 
be laid aside only when more convenient and expressive ones 
are offered as substitutes. The location chosen for the division 
plane is the most strongly marked physically of any plane 
within the whole Coal Measures of the state. At Kansas City 
it leaves nearly eight hundred feet of lower Coal Measures, 
while this thickness is maintained or slightly increased south- 
ward. At Kansas City the division is at the base of the 
Bethany Falls limestone, which correspond with the division 
plane already chosen in Iowa to separate the Des Moines and 
Missouri formations.| In Kansas the division plane does not 
lie at the top of the Cherokee shales. The Oswego limestone 
and the Pawnee limestone both fall within the lower Coal 
Measures. It is probable these limestones do not extend into 
Iowa, but their existence in Kansas is incident to the general 
thickening of the different formations southward. By this 
mode of division the heavy coal beds in the vicinity of Pleasan- 
ton and Boicourt, second in importance only to the Weir City- 
Pittsburg coal, are left in the lower Coal Measures, while the 
coals in the Thayer shales, the Lawrence shales, and the Osage 
City shales are in the upper Coal Measure. As mining is now 
conducted, about three-fourths of the total coal output of the 
state comes from the lower Coal Measures. 

* Haworth, Kan. Univ. Quart., vol. iii, p. 291, April, 1895. 
+ Broadhead, Mo. Geol. Rept., 1872, part ii. 
t Keyes, Iowa Geol. Surv., vol. i. 


§ Haworth, loc cit. 
|| Keyes, this Journal, vol. 1, p. 243, Sept., 1895. 
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Ratio of Limestone to Shales.—In the whole of the Coal 
Measures up to and including the Cottonwood Falls limestone, 
there is about 544 feet of limestone, or a ratio of limestone to 
the total thickness of 1:5. In the lower Coal Measures there 
is only about 81 feet of limestone, or a ratio of 1:10, while in 
the upper Coal Measures there is about 460 feet of limestone, 
giving a ratio of 1:42. 

Conclusion.—A number of interesting points of a general 
character may. be noted, some of which are brought out in the 
above brief descriptions, while others are well founded on data 
now being gathered together for publication in greater detail 
than is possible in an article of this character.* 

First. It may safely be said that the Coal Measure strata 
are in a general way conformable with the upper surface of 
the Mississippian floor. The almost uniform thickness of the 
Cherokee shales over such wide areas’and the regularity of the 
succeeding formations indicate this. Nowhere is so great a 
difference known between the direction of the bedding planes of 
the Cherokee shales or the Oswego limestone and the floor surface 
as is to be found in connection with either the Thayer shales 
or the Lawrence shales, each of which is a wedge-shaped body. 
The dip of the succeeding strata in general is of the same 
kind. The Oswego limestone, from Oswego to Independence, 
a distance of thirty- two miles, dips fully 625 feet, or nearly 
twenty feet to the mile. The Iola limestone in the southern 
part of the state dips nearly as much, while from Kansas City 
to Lawrence and Topeka it dips a little over 10 feet to the 
mile. 

The nonconformity between the Coal Measures and the 
Mississippian floor is therefore local in character and princi- 
pally due to surface erosion rather than being widespread and 
general. Nonconformity has already been. pointed out in 
Kansas, Missouri, and Iowa, but in every instance known to 
the writer the illustrations have covered but narrow distances, 
such as those mentioned in Cherokee county, Kansas, St. Louis 
and Keokuk. Few fields afford such excellent opportunity 
for studying this phase of stratigraphy as Kansas now does 
with her scores of deep wells almost Fall over all the Coal Measure 
area. 

Second. It would seem there can be little question but that 
the different formations lie one above the other in regular 
order, similar to the order usually found to obtain in other parts 
of the geologic column and in other parts of the world. It is 
exceedingly probable that all of the Cherokee shales were 
formed before any part of the Oswego limestones, and that 


* Vol. i of the University Geological Survey of Kansas, 
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this in turn is older than any of the shale beds above, a con- 
dition which obtains throughout the whole of the Coal 
Measures, each particular limestone or shale system being older 
than any and all of the rocks placed above it in our general 
section (Plate 1X) and younger than those placed below.* 
Every broad fact in the stratigraphy observed during three 
summers of extended field work by the writer and his assist- 
ants imply this. The paleontologic evidence also favors this 
view. A review of the fauna given shows that there has been 
a gradual progression from older to more recent forms con- 
tinuously from the Cherokee shales upwards. 

Third. The general character of the shales throughout the 
whole of the Coal Measures is such that they must have been 
deposited, in the main, in shallow water, probably ocean water. 
The great frequency of ripple marks and other physical prop- 
erties indicate this. The Burlingame shales with their rep- 
tilian tracks are at least one hundred and twenty-five miles 
northwest of the Cherokee shales and geologically about 2200 
feet above the base of the Coal Measures. The coastal area 
must therefore have progressed westward as geologic time 
advanced. 

Fourth. The thickness of the Kansas Coal Measures cannot 
be much if any less than 2500 feet. In the general section 
herewith presented (Plate IX) it amounts to 2750 feet, but in it 
the average thickness of each formation is given as it is known. 
As some of them, particularly the Thayer, the Lane, and the 
Lawrence shales, are known to have different thicknesses in 
different parts of the state, it is presumable that no one point 
could be found with all the systems as thick as given in the 
general section. However, at Cherryvale the known thick- 
ness from the top of the hills is a little over 1100 feet, while 


* This statement may seem unnecessary, but those who have carefully followed 
the writings of Winslow and Keyes on the Coal Measures of Missouri and Iowa 
will recall that different views have been expressed. See Winslow, Bulletin Am. 
Geol. Soc., vol. iii, p. 109, and Mo. Geol. Surv. Preliminary Report on Coal, pp. 
19-32, Keyes, Ta. Geol. Sur., vol. i, 1892, pp. 84-85: ‘‘At the same time it must 
be remembered that this does not necessarily imply that the ‘lower’ measures 
are to be considered much older than the ‘upper,’ but rather that along the great 
and successive planes of sedimentation different beds of the upper and lower 
divisions were laid down contemporaneously ;” and vol. ii, p. 160: ‘‘ Heretofore 
the general impression has been that the ‘ Lower’ Coal Measures of the state 
were deposited prior to the laying down of the rocks of the Upper Division. 
Recent investigation seems to show that the two were formed contempo- 
raneously ;” p. 161, ‘‘The ‘Lower’ Coal Measures are not then a series of beds 
laid down previous to the deposition of the * Upper’ Coal Measures. Each par- 
ticular part of the former was deposited at the same time as portions of the latter 
farther seaward. .. As a whole, the ‘Lower’ Coal Measures do actually lie 
beneath the ‘ Upper’ Coal Measures; but the line of separation is not a line 
drawn parallel, but obliquely to the planes of sedimentation.” See also figs. 9 
- 10, p. 162; Mo. Geol. Surv., vol. iv, p. 80-81; and this Journal, vol. 1, pp. 
41-242. 
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the general section gives it but 950; at Kansas City the known 
thickness from the hill tops is 1000 feet, and that given in the 
general section is but a little over 1100. At Fall River the 
known thickness from the valley is 1405 feet, and that given in 
the section but 1300. At Topeka a hundred and ten miles from 
the southeast limit the known thickness below the hill tops is 
1750 feet with the deep well not having reached the base of the 
Coal Measures. In the general section the thickness here is 
2050 feet. The writer has no doubt but that could a well be 
drilled in from the top of Buffalo Mound near the Kansas 
River or from the top of the Flint Hills in the southern part 
of the state, it would be found that the total thickness of the 
Coal Measures from the top of the Cottonwood formation 
would exceed 2500 feet.* 
University of Kansas, Lawrence, October 30, 1895. 


*See Keyes on thickness of Kansas Coal Measures, this Journal, vol. ], p. 241, 
September, 1895. 
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Art. LII.—Jgneous Rocks of Yogo Peak, Montana ;* by 
W. H. and L. V. Pirsson. 


THE two great geographic provinces of Montana, the Plains 
and the Cordilleran region, which form the eastern and west- 
ern parts of the State respectively, are quite as sharply delim- 
ited as is usually the case along the Rocky Mountain front. In 
the central part of the State, however, the broad level expanse 
to which the Cretaceous rocks have been reduced is broken by 
several mountainous tracts, rising abruptly above the plains 
and suggesting the Indian designation of “ Island Mountains.” 
To the westward the continuous but irregular front of the 
Rocky Mountain Cordillera stretches in a sinuous, indented 
line, in a generally northwest and southeast direction. 

In the northern part of the State the Rocky Mountains pre- 
sent an abrupt chain of rugged, serrated peaks, which are visi- 
ble for a hundred miles eastward. To the southward, where 
the Missouri emerges from the mountains and enters the open 
plains, the main chain or continental watershed is flanked by 
the low and broad mountainous area of the Belt ranges, and 
still farther south, where the waters of the Yellowstone Lake 
feed the mountain drainage, the front of the Cordillera is com- 
posed of several lesser and detached mountain systems. 

The Belt Mountains, although a part of the Rocky Mountain 
Cordillera, constitute an area between the western limits of the 
Plains and the mountain valley of the Missouri river. This 
broad and relatively low mountain district is separated by the 
wide, intermontane valley of Smith river, a tributary of the 
Missouri, into two ranges, known as the Big Beit and the Lit- 
tle Belt mountains. Yogo Peak, whose rocks form the subject 
of the present paper, is a conspicuous summit of the Little 
Belt Mountains, the easternmost of these two ranges. 

The Little Belt Mountains thus form a distinct geographic 
unit in the topography of the State. They are flanked by the 
valley of the Musselshell river on the south, and extend, from 
the Judith Gap on the east, westward to their union with the 
Big Belt Range in the canyon of the Missouri river. They 
are embraced between the meridians of 109° 45’ and 112° west 
longitude, and the parallels 45° 30’ and 47° 15’ of latitude. 

The Belt ranges together constitute a broad anticlinal upiift 
formed by the union of the lesser anticlinal axes of the two ranges. 
The Little Belt uplift has a southeast and northwest trend and 
dies out in the eastern point of the range at Judith Gap. In 
the central portion of the mountains the anticlinal uplift is 


* By permission of the Director of the U. S. Geological Survey. 
Am. Jour. Sco1.—Tsirp Series, Vou. L, No. 300.—DrEcEMBER, 1895. 
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broken by profound faults, while the outer flanks of the range 
show many subsidiary folds further modified by laceolitie and 
other forms of igneous intrusions. Metamorphic rocks, which 
belong to the Archean complex of the region, are exposed in 
the central portion of the range and are covered by a series of 
sediments known as the Belt Mountain formation, belonging 
to the Algonquin (or possibly lower Cambrian) age. The over- 
lying Paleozoic series is well developed, characterized by abun- 
dant fossil faunas, and includes all the subdivisions thus far 
recognized in the northern Rocky Mountains. The Mesozoic 
does not occur within the mountain region, but is everywhere 
upturned upon the flanks of the range. 

The topography of the area is a consequence of its geologic 
structure. The heavily-bedded Paleozoic limestones, which 
are nearly horizontal in the central portions of the mountains, 
form broad and level, pine-clad plateaus whose average eleva- 
tion is 8,000 feet above the sea and 4,000 feet above the adja- 
cent plains. These plateaus are trenched by the streams whose 
valleys vary in character with the nature of the rocks, being 
especially bold and rugged where cut through the massive, 
heavily-bedded Carboniferous limestones. This is especially 
noticeable along the course of Belt Creek and in the canyons of 
the Judith river, the two principal streams which drain the moun- 
tains. The former exposes excellent sections along its course, 
the stream cutting through the Archean area, flowing in a high- 
walled canyon across the Cambrian rocks and emerging from 
the mountains through Sluice Box Canyon, a narrow gorge cut 
in the heavy Carboniferous beds. A branch of the Great 
Northern railroad, built along the course of the stream, runs to 
Neihart, a well-known mining town situated near the head of 
Belt Creek. 

While the range as a whole consists of uplifted sedimentary 
strata, this structure is greatly modified by igneous intrusions 
in the northern part of the mountains. Several large typical 
laccolites, only partly stripped of their sedimentary cover, 
form the dominant peaks of this part of the range, and two 
centers of igneous intrusion have been found where massive, 
granular, igneous rocks occur. One of these is found at 
Barker, a town at the head of the dry fork of Belt Creek; the 
other at Yogo Peak, the most striking and nearly the highest 
peak of the mountains. 

Yogo Peak.—Yogo Peak is from many points of view the 
most conspicuous elevation of the Little Belt range. Although 
not snow-capped, it projects above the timber line, and its som- 
bre crown of crags, formed of massive igneous rock, is in 
sharp contrast to the rounded summits and level plateaus adja- 
cent. It is situated 8 miles east of Neihart and on the high 
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divide between the waters of Belt Creek and the Judith river, 
and reaches an elevation of 9,000 feet above tide. The ridge 
above which the summit stands has an open and park-like char- 
acter. The adjacent streams have cut deeply through the hori- 
zontal sedimentary rocks, and the broad valley bottom of Dry 
Wolf Creek on the north and the placer bars of Yogo on the 
south are 3,000 feet below the crags of the mountain summit. 
The region about Yogo Peak is formed of Paleozoic rocks in 
which there are numerous intrusive sheets and oceasional dikes 
of igneous rocks. The mountain mass itself is due to the resist- 
ant nature of the massive igneous rock, which formsa stock break- 
ing up through the horizontal sedimentary rocks. The flanks 
of the mountain show these bedded rocks well exposed and form- 
ing benches which mark the more resistant beds. The stock 
itself is a huge chimney of massive rock that has produced 
considerable contact metamorphism near its junction with the 
sedimentary rocks. On the southwest side of the peak an 
uplifted block of the limestones has been broken off, tilted 
and injected with a number of intrusive sheets thrust in from 
the adjacent voleanic neck. The northern slopes are obscured 
by debris and talus slides which hide the exact contact between 
the stock and the sedimentary rocks, but on the south face of 
the mountain a branch of Yogo Creek has cut an amphitheatre, 
whose massive walls of naked rock rise hundreds of feet above 
the basin whose deep blue lakelets and perennial snow banks 
form a pleasing feature of the mountain scenery. The marble- 
ized and altered limestones are here seen in actual contact with 
the massive rock. In general, the alteration of the sedimenta- 
ries adjacent to the stock rock has been accompanied by miner- 
alization, producing ore deposits that have been prospected at a 
great number of points, although they have thus far proved of 
too little value to warrant working. The summit of the peak 
is composed of three knobs or hills, separated by small saddles 
and grassy Alpine meadows. These summits lie in a nearly 

east and west line, the two outer knobs being a mile and a half 
apart. They are covered with projecting crags or piles of 
debris, with the rock in place below them. To the east the 
peak ends in a shoulder covered by a heavy mantle of platy: 
slide rock, which extends down toa low saddle separating it 
from the low mountain ridge which extends eastward to Wood- 

hurst Mountain. The mountain summit shows no evidence of 
glacial action, and a small moraine in the amphitheatre is the 
only record of former glaciation. The Yogo Peak core is thus 
a huge chimney of massive granular rock, “having a length of 
two miles in an east and west direction, "and a width of one 
mile. The study of the region shows that this stock occupies 
the southwestern and expanded end of a great fracture which 
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has ruptured the sedimentary series, and extends for 10 miles 
to the northeast in a somewhat irregular line. This fracture is 
marked by a series of upbreaks of igneous magmas of various 
types which form intrusions of varying width, accompanied 
by laccolitic masses, intruded sheets and numerous dikes. The 
type of rock immediately adjacent to the Yogo Peak mass is a 
quartz syenite-porphyry, forming the low saddle northeast of 
the peak and which is succeeded eastward by a repetition of 
Yogo Peak rock types. Although this rock comes in actual con- 
tact with that of Yogo Peak, the line is hidden by debris and 
its character cannot be determined. 

The rock types whose varying phases are discussed in the 
present article are from the Yogo Peak mass itself, and as the 
stock shows a constant variation and gradation in its chemical 
and mineralogical composition along its east and west axis, 
three types have been selected to show the variation, the 
specimens coming from the east, middle and western points of 
the summit of the peak. For purposes of convenience, these 
will be designated as types from the east, middle, and west 
knobs respectively. 


Petrography of the Yogo Peak Rocks. 


Syenite. Hast knob rock type-—The rock mass composing 
the high eastern shoulder of Yogo Peak possesses a platy part- 
ing which causes it to split readily and to form piles of debris 
and talus slopes, above which project the low and much-jointed 
exposures of the rock in place. The joint blocks are short, 
stout rhomboids, or heavy plates a foot or so long. They are 
very hard and tough, ring sonorously under the hammer, and 
are broken with difficulty, the rock being unaltered and fresh. 
These characters prevail for the entire Yogo Peak mass. 

On a freshly fractured surface the rock appears evenly gran- 
ular, of moderately fine grain, and is compact in character and 
with few miarolitie cavities. The color is a medium gray with 
a strong pinkish tone. The rock is clearly a feldspathic one, 
and of syenitic aspect. Examined with the lens, it is seen to 
be chiefly composed of light-colored feldspar, dotted with small, 
dark, formless spots of green pyroxene or hornblende 

The microscope shows the following minerals to be present : 
apatite, titanite and iron ore, pyroxene, hornblende and biotite, 
orthoclase, oligoclase and quartz. The apatite and titanite are 
of the usual characters common to such rocks. The iron ore 
is not abundant and occurs in small grains of about 1™ in 
diameter. The pyroxene is a very pale green diopside and is 
much cracked and broken up. It frequently appears like a 
bundle of rods. It is rarely alone and generally occurs in 
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common with a brownish-green hornblende. The two min- 
erals are very frequently found together in stout, ill-shaped 
erystals from 1 to 2™ long, the pyroxene forming a core, sur- 
rounded by the hornblende. In such cases the amount of 
pyroxene is inversely proportional to that of the hornblende. 
The appearance and association of these two minerals clearly 
show that the hornblende is paramorphic after the pyroxene. 
The latter rarely occurs alone, while the hornblende frequently 
does so. LBiotite is rare and occurs only as occasional brown 
pleochroic shreds. 

Orthoclase is the predominant feldspar, occurring in irregu- 
lar masses. A much smaller quantity of plagioclase is also 
present, the optical characters proving it to be oligoclase. It 
is more idiomorphie than orthoclase and is, indeed, often sur- 
rounded by a mantle of the latter mineral. A small amount 
of interstitial quartz completes the list of minerals. 

In structure the rock is hypidiomorphic, but only partly so, 
as the pyroxene and hornblende are themselves rather ill- 
formed and irregular, and the tendency is toward an allotrio- 
morphie structure. The average size of grain is about 1". 

The following analysis shows the chemical e»mposition of 
this rock. It has been made by Dr. W. F. Hillebrand of the 
U. 8. Geological Survey, a chemist whose skill and painstaking 
accuracy have been of such vast service to American petrog- 
raphy. 

Syenite from Yogo Peak. 


56 
| 
trace 
09 
4°50 
26 

100°15 


The above analysis is that of a syenite with moderately high 
lime, iron and magnesia for a rock of the syenite group. The 
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comparatively large amount of soda present cannot be entirely 
in the oligoclase, and the unstriated feldspar undoubtedly con- 
tains the albite molecule to some extent. The barium and 
strontium are possibly present in the feldspar. The mineral 
and chemical nature of the rock show it to have a somewhat 
dioritic tendency. 

Yogoite. Middle knob rock type-—West of the eastern 
knob of Yogo Peak the rock forming the summit of the 
mountain gradually changes in character until it assumes the 
type which characterizes the middle knob and which is so well 
displayed in the crags which form this point. The rock has a 
parting similar to that of the syenite described above, and is 
like it in its general characters. Ona freshly fractured surface 
the rock is, however, seen to be of a very much darker gray 
in color, with a greenish tone, and to be more coarsely crystal- 
lized, so that it possesses a mottled appearance, recalling a 
diorite in its habit. Even at a casual glance the rock is seen 
to be more basic than the syenite, and the ferro-magnesian 
minerals appear to make up half the bulk of the rock. The 
reflection of light from numerous cleavage plates of small 
biotite erystals is also noticeable. 

Microscopically, the minerals are seen to be the same as 
those in the syenite, but with the following differences: The 
augite, which was a nearly colorless diopside, is here a clear, 
light green mineral, quite idiomorphic, and having the usual 
cleavage and appearance, and containing frequent shreds of 
biotite and granules of iron ore as inclusions. It is very 
abundant in rather small, stout crystals, and constitutes, in 
fact, the main ferro-magnesian component. Paramorphs of 
augite and hornblende are still seen, but they are rare, and the 
hornblende has dwindled to a very small amount. [ron ore is 
more abundant than in the syenite and the grains are larger. 
Biotite is quite abundant in strongly pleochroic tablets of the 
usual type. The ratio of the plagioclase to the orthoclase is 
nearly the same as in the syenite. It is, however, somewhat 
more basic, approaching andesine. The orthoclase is like that 
of the syenite, but shows a more marked preference to sur- 
round the plagioclase and to appear in broader plates. Quartz 
is wholly wanting. The two predominating minerals are augite 
and orthoclase, and the great increase of the former over ‘the 
latter, as compared with the ratio prevailing in the syenite, i 
disclosed in the chemical composition, as shown in the follow. 
ing analysis by Dr. Hillebrand : 


= 
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Analysis of Yogoite. 


54°42 
14°28 
3°32 
4°13 
6°12 
above 310° ......... 38 
59 

100°19 


The features of this analysis are the moderate silica and alu- 
mina percentages, with the high amount of iron, lime, magne- 
sia and alkalies. Although the minerals (if not quantitatively 
expressed) are those of the syenite, its chemical composition 
removes it very far from any typical syenite. The chemical 
characteristics are, indeed, those of the lamprophyre group, 
yet it isa fairly coarse-grained, evenly granular rock, forming 
a transition phase in the center of a great stock. It is to this 
type that we have given the name of “ Yogoite,” and the rea- 
sons for so doing and its systematic position will be discussed 
later. 

Shonkinite. West knob rock type.—The character of the 
outcrops occurring on the western end of the peak differs some- 
what from those which have been previously described. The 
rock does not possess the thick, platy parting that prevails to 
the east, but has an exceedingly massive character, giving rise 
to bold, heavy crags and castle-like forms, often of curious 
shapes, which rise abruptly from the small grassy plots lying 
between them. The rock is exceedingly tough and breaks 
under the hammer with great difficulty. It has changed grad- 
ually in character until here it is as much darker than the 
Yogoite of the middle knob as the latter is with relation to 
the syenite. On a fresh fracture the rock is of a very dark 
stone color, and at first glance recalls many coarse, dark gab- 
bros. On inspection it appears that the quantity of ferro-mag- 
nesian minerals is very large, and the eye is caught by the 
reflection of numerous plates of a dark brownish biotite, which 
average several millimeters in diameter. With the lens a great 
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abundance of small augites are also seen in the feldspathic con- 
stituent. 

Under the microscope the same minerals are present as in 
those of the two types just noted, but the augite, biotite, and 
iron ore have greatly increased in amount. The increasing 
tendency of the orthoclase to surround the plagioclase has here 
resulted in producing broad plates in which small, stout plagio- 
clase laths lie scattered about unoriented. The plagioclase has 
become more basic and is now andesine. Its amount, compared 
with that of the orthoclase, has gradually diminished from 
the syenite down. The broad areas of orthoclase not only con- 
tain the plagioclase, but also the other constituents, in a poiki- 
litic manner. Pseudomorphs after olivine are sometimes seen, 
with an occasional unaltered remnant of olivine substance still 
remaining. The augite is darker than in the preceding types, 
and occasional paramorphoses to hornblende still occur. The 
biotite is fresh, clear, and strongly pleochroic, at times chang- 
ing to a clear, dark green variety. Apatite is more abundant 
and isin larger crystals. The structure is a hypidiomorphie, 
granitoid one. The analysis by Dr. Hillebrand is as follows: 


Shonkinite of Shonkinite of 
Yogo Peak. Square Butte. 
48°98 46°73 
1°44 ‘78 
12°29 10°05 
trace 
2°88 3°53 
5°77 8°20 
9°65 13°22 
43 undet. 
08 undet. 
1°81 
trace trace 
H,O at 110° 26 
H,O above 110° 56 Bel 
‘98 1°51 
99°99 100°97 
O=FI 08 O=Cl 04 
99°91 100°91 


The consideration of this analysis shows the relatively low 
silica and alumina and the very high amounts of iron, lime and 
magnesia. The alkalies are still present in considerable amount, 
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the potash predominating. The analysis is essentially that of 
a minette, but recalls also the composition of certain tephrites 
and leucitites. The rock is, however, a rather coarse, massive, 
evenly granular, stock form, consisting chiefly of augite and 
orthoclase with considerable accessory biotite, iron ore, and 
plagioclase, with a lesser amount of olivine and apatite. 

At the west end of Yogo Peak a variation of the above type 
is found that forms large, irregular masses near the contact, the 
rock being noticeable for the very large, spongy, biotite erys- 
tals which it carries. These biotites are at times 1 across 
a cleavage face. They are made up of a number of smaller, 
nearly similarly oriented individuals mixed in with other con- 
stituents. Although the mica is subordinate in amount, it has 
the appearance of being predominantly present, and the rock 
appears at first glance to be almost wholly made up of these 
coarse biotite crystals. Examined in thin section under the 
microscope, it is seen to be composed of the same minerals as 
the type last described, but the olivine is fresh, showing little 
or none of the change into resorption pseudomorphs, and the 
total amount of iron ore, augite, and biotite is greater. The 
augite is still the predominating ferro-magnesian mineral. The 
orthoclase shows a still greater tendency toward the poikilitie 
structure, occurring in broad plates, enclosing other minerals— 
that is, filling the interspaces between them in similarly ori- 
ented areas. It is noticed also that the biotite occurs at times 
in this manner with respect to olivine, iron ore, and augite, 
and hence it is later in formation. Sometimes the olivine is 
surrounded by orthoclase, an uncommon association of these two 
minerals. In its period of formation, however, the olivine ante- 
dates all the other minerals. 

As yet, no analysis has been made of this type, but from a 
study of the section and its comparison with the foregoing types, 
and of their analyses with one another, it is clearly evident that 
the process of differentiation which is under description has 
advanced somewhat further than in the last analysis, and that 
this rock would show still lower silica, alumina, and soda, with 
higher lime, iron and magnesia and considerable potash domi- 
nating the soda. 

Recently under the name of Shonkinite* we described a rock- 
type from Square Butte in the Highwood Mountains of Mon- 
tana, some forty miles to the north of Yogo Peak, where it 
occurs, as the outer differentiated zone of a laccolite composed 
chiefly of sodalite syenite. 

It is a rather coarse, granular rock composed chiefly of ortho- 
clase and augite with accessory iron ore, apatite and biotite with 
a very small accessory amount of sodalite and traces of nephe- 


* Bull. Geol. Soc. Am., vol. vi, pp. 400-422, 1895. 
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lite, the appearance of these latter minerals in minute amount 
being clearly influenced by its association with the sodalite 
syenite. Its recognition as a distinct rock type is founded on 
its coarse granular structure and the predominance of the ferro- 
magnesian minerals over the feldspathic one, orthoclase. For 
purpose of comparison its analysis is quoted beside that of the 
type described above. 

From what has been said it will be seen that the West Knob 
type of Yogo agrees very closely with the shonkinite of Square 
Butte, and this agreement is even more marked in the variation 
with large micas than in the type analyzed. They agree in 
structure, mineral composition and chemically. In the hand 
specimen they have a somewhat different habit, owing to the 
fact that in the Square Butte type of shonkinite the augite erys- 
tals are much larger and more idiomorphic than in that from 
Yogo Peak, while the actual amount of biotite is somewhat less. 
Under the microscope they closely resemble each other and 
both have the broad, poikilitic orthoclase areas and the large 
skeleton biotites. It gives us pleasure to announce the occur- 
rence of this rock type from a second distinct locality. 

Differentiation at Yogo Peak.—¥From what has already been 
stated it is evident that at Yogo Peak we havea stock of intruded 
igneous rock of an oval shape which shows a progressive differ- 
entiation along its major axis. The rock mass contains essen- 
tially the same minerals thronghout, but there is a progressive 
increase in the ferro-magnesian species toward the western end. 
This is brought out still more strongly by a comparison of the 
chief rock-making oxides. 


Syenite. Yogoite. Shonkinite, 
54°42 48°98 
14°28 12°29 
3°32 2°88 
2°25 4°13 5°77 
4°61 9°65 
Na,O 4°35 3°44 2°22 
K,O 4°50 4°22 4°96 


Here almost without exception the change is progressive. 
The silica, alumina and soda diminish ; the iron oxides, lime and 
magnesia increase; the potash remains the same or relatively 
increases. In this connection it is interesting to observe the 
conduct of the rarer, less essential oxides, which occur in 
amounts sufficiently large so that the differences between them 
are evidently not those which fall within the limits of ana- 
lytical error. 


oq 
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Syenite. Yogoite. Shonkinite. 


56 “80 1°44 
27 *32 43 
33 59 98 


The change is of precisely the same character as with the 
main oxides, there is a progressive increase toward the basic 
end, the titanium is concentrated in the iron ore and the phos- 
phorie anhydride shows itself in the larger amount of apatite 
present, while the function of the barium is somewhat uncer- 
tain. Instances of intrusive stocks which vary in composition 
in different parts of the same mass are well known, such as 
for instance that of Carrock Fell, which has been so ably 
described by Harker,* where the mass grows steadily more 
basic toward the margin, or that of Ramniis mentioned by 
Brégger,t where the reverse is the case. In his recent import- 
ant ‘monographt Brégger names a rock series which occurs in 
one individual mass, ‘and which has been formed by the dif- 
ferentiation of the mass in its final resting place (“ laccolitic 
differentiation ’§), a “ Facies suit” to distinguish it from a 
series of rocks formed from independent magmatic eruptions 
which show also a continual progression or gradation in their 
mineralogical and chemical composition. The series is termed 
a “ Rock Series” (Gesteins serie) in the latter case. The Yogo 
Peak mass shows an excellent example of the first class, but it 
is also to be expected that in many given regions a “ facies 
suit” in one erupted mass will correspond to a “rock series’ 
which may be developed in the region at large. 

This may be shown, in part at le: ast, for the Y ogo district by 
taking in addition to the series of analy ses of Yogo Peak three 
others, one of a quartz syenite porphyry constituting an 
immense uncovered laccolite at Big Baldy Mt., some miles 
northwest of Yogo, and one of a rather coarse- grained augite 
minette that forms a thick intrusive sheet a number of miles 
southwest of Yogo, one of a great series that is genetically 
connected with it in the Little Belt Mts. series of intrusions. 
These are taken from very complete analyses by Dr. Hille- 
brand, but here only the important rock-making oxides are 
considered. To these is added also the analysis ‘of the shon- 
kinite from Square Butte previously given. 


* Quar. Jour. Geol. Soc, vol. 1, p. 311, 1894, vol. li, p. 125, 1895. 
+ Zeitschr. f. Kryst , vol. xvi, page 45, 1889. 

Gesteine der Grorudit-Tinguait Serie, p. 179, 1894. 
§ Loe. cit , p. 153. 
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Quartz Minette Shonkinite 

syenite porphyry. Syenite Yogoite Sheep Shonkinite Square 

Big Baldy Mt. Yogo. Yogo. Creek. Yogo. Butte. 

SiO, 67°04 61°65 54°42 52°26 48°49 46°73 
Al,O, 15°25 15:07 14:28 13°96 12°29 10°05 
Fe,O, 1°69 2°08 3°32 2°76 2°88 3°53 
FeO 1°13 2°25 4°13 4°45 5°77 8°20 
MgO 1°75 3°67 6°12 8°21 9°91 9°68 
CaO 2°17 4°61 7°06 9°65 13°22 
Na,O 4°09 4°35 3°44 2°80 2°22 1°81 
K,O 5°10 4°50 4°22 3°87 4°96 3°76 


The very regular gradation which this series shows is quite 
remarkable, as may be seen in the above table. There are very 
few irregularities in it. The variations are all along the same 
lines as those shown at Yogo Peak itself—the gradual fall of 
silica, alumina and soda together, with the predominance of 
potash over soda, may be taken as characteristic of this ‘‘ petro- 
graphical province.” From consideration of the analyses and 
the character of the differentiation that has taken place at 
Yogo Peak, together with the fact that the coarse mica type of 
shonkinite shows this differentiation in a higher degree than 
the type analyzed, it seems probable that it must agree in 
chemical composition with the Square Butte rock even more 
closely than the type analyzed does. 

Classification of the Yogo rocks.—Here we enter a vexed 
field. Those who believe in classifying rocks solely by their 
structure and the kinds of minerals they contain without 
placing any importance upon the relative guantities present, or 
in other words place no stress upon the chemical composition 
of the magmas from which the rocks are derived, would doubt- 
less call all of the rock varieties at Yogo Peak syenites, since 
they are composed chiefly of augite and orthoclase. 

It seems to us that the time has come when a sharp distine- 
tion must be drawn between the use of general terms used by 
field geologists, such as granite, porphyry, trap, greenstone, etc., 
and the more exact and definite nomenclature demanded by 
the needs of petrology. Such general terms have a definite 
and proper value just as tree, bush and vine have in botany, 
but the science of petrology demands at present a terminology 
which will not only be gualitative but also quantitative in its 
meanings. While it is neither possible nor desirable to classify 
rocks on a strictly chemical basis, it is clearly evident that the 
lines of mineral and consequently of chemical variation must 
be more strictly drawn than has hitherto been done. This 
will find its natural manifestation in a more strict regard to 
the relative quantities of the various minerals which are present 
and these quantities within reasonable limits must be expressed.* 

*See also the discussion of this subject by Brégger (Gest. der Grorudit-Tin- 
guait Serie, p. 91, with whose excellent presentation of the subject we, in the 
main, heartily agree). 


Use 


Weed and Pirsson—Igneous Rocks of Montana. 479 


The present work has shown that, starting with the most 
acid form, we have at Yogo Peak a series of partial magmas 
with gradually rising lime, iron and magnesia, falling silica, 
alumina and soda, with potash as the dominant alkali. These 
crystallized into a series of massive, evenly granular rocks com- 
posed chiefly of augite as the ferro-magnesian mineral, but 
with accessory iron ore, biotite and possibly amphibole and 
olivine, while the feldspathic component is essentially ortho- 
clase with which may be associated accessory plagioclase. For 
this series (adding the natural extremes not found at Yogo) we 
propose the following classification : 


All orthoclase, no augite = Sanidinite. 
Orthoclase exceeds augite = Augite-syenite, 
Orthoclase equals augite = Yogoite. 


Augite exceeds orthoclase = Shonkinite 
All augite, no orthoclase = Pyroxene and pcridotite rocks 
of various types. 


Such a method of classification is a natural one and it does 
not present hard and fast arbitrary boundaries, but leaves a 
certain amount of elasticity in the determination of the types. 
Within certain lines it must also determine the chemical com- 
position. Under the term augite is, of course, included the 
other accessory ferro-magnesian minerals, as the accessory feld- 
spathie ones are included under the orthoclase. 

Summary and Conclusion.—While there are many points 
of interest connected with the Yogo massif, which in the brief 
limits of this article have not been touched upon, such as its 
contact phenomena, the occurrence of aplitie dikes cutting it 
and its connection with radial dikes and encircling intrusive 
sheets of various rocks as well as questions of theoretic petrol- 
ogy to which its discussion must give rise, we have endeavored 
to present the following facts, which will be of general interest. 

That Yogo Peak is composed of a core or stock of massive, 
granular, igneous rock, and that this rock is composed chiefly 
of augite and orthoclase. That the mass shows a progressive 
differentiation along its east and west axis, with a continual 
increase in the ferro-magnesian elements over the feldspathic 
ones. The resultant rock types have been classified into three 
groups: syenite, where feldspar exceeds augite ; yogoite, where 
they are practically equal, and shonkinite, where the augite 
dominates, the latter being similar to a rock type previously 
described. 

Washington and New Haven, October, 1895. 
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Arr. LII.—Preliminary Note on a new Alkali Mineral ;* 
by WARREN M. Foote. 


WHILE searching recently at Borax Lake, California, for the 
new species sulphohalite,t Mr. C. H. Northup discovered 
small crystals of what he considered to be a new form of that 
mineral. Mr. Northup reports that they are very rare, having 
been found during a laborious working of the “tailings” or 
debris from an exploratory boring known as the “ New Well,” 
made by the Borax Lake Mining Company, and that they were 
undoubtedly formed in a stratum of clay reached at a depth of 
about 450 feet. 

The entire find was forwarded to Dr. A. E. Foote, to whom 
the writer is indebted for the material used in this brief exam- 
ination. 

Crystallization, etc.—The mineral erystallizes in regular 
octahedrons, whose diameter rarely reach one centimeter. They 
occasionally exhibit triangular markings and a habit of parallel 
grouping in more or less “regular aggregates. Fractured crys- 
tals show in the interior a cross of faint lines running perpen- 
dicularly to the crystal faces. These are divided by darker 
planes lying parallel to cubic symmetry, and passing “through 
the angles of the octahedron, dividing it into eight parts. The 

same thing is noticeable in the clearest of the. complete erys- 
tals, a bundle of strize coming from the center of the crystal 
to the center of each face with the dividing planes clearly visi- 
ble. This phenomenon is strikingly similar to that observed 
in cubes of boléite (figured by Bombicci in a memoir on 
mimetical pyrite, Bologna, 1893). The markings in the pres- 
ent instance are probably due to inclusion of organic matter, as 
in chiastolite. 

The color varies from dirty white, pale yellow and greenish 
gray to dark brown; the lighter colored crystals closely resem- 
ble senarmontite. Cleavage is imperfect. It is brittle and 
shows uneven fracture. Luster, vitreous on broken surfaces, 
occasionally bright on crystal planes. Hardness, 3°5 to 4. 

Chemical examination.—In powdering the mineral a fetid 
odor is distinctly perceptible. It is easily fusible before the 
blowpipe; in the closed tube it blackens and gives off a burnt 
odor with violent decrepitation and liberation of water (which 
subsequently proved to be mechanically included), finally fus- 
ing toa gray mass. Boiling water effects partial decomposition 
of the powdered mineral, with separation of a bulky white 

* A revision of a paper read before the meeting of the Philadelphia Academy 


of Natural Sciences, Aug 27th, 1895. 
+ This Journal, xxxvi, p. 463. 
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residue, consisting mainly of basic carbonate of magnesia. It 
is decomposed with effervescence in cold dilute hydrochloric 
acid, with slight residue insoluble. 

A careful qualitative analysis of crystal fragments showed 
it to consist essentially of sodium, magnesium, hydrochloric 
and carbonic acids, indicating a double chloride and carbonat 
of sodium and magnesium. “Traces of phosphoric acid, silica, 
iron, calcium and organic matter were also found. This com- 
position is quite as remarkable as that of other species peculiar 
to the Borax Lake region. 

The name “ Vorthupite” is proposed for this new species, 
since it was entirely due to Mr. Northup’s indefatigable zeal 
in collecting that the mineral was brought to light. Professor 
Penfield has promised to make a quantitative analysis of this 
and several other interesting minerals found in association, at 
least one beside the Northupite being new. 


Art. LIV.— Zhree-toed Dinosaur tracks in the Newark 
Group at Avondale, N. -J.; by J. B. Woopworta. 


A “track stratum” appears first to have been recognized in 
the quarries along the west bank of the Passaic River, in New 
Jersey, in the Newark rocks, by Mr. Frank L. Nason, of the 
N. J. Geol. Survey, in 1888. In his description, the general 
stratigraphic relations of these quarries are set forth, but 
nothing more is said regarding the tracks other than that they 
are referred to “reptiles, birds and insects.” * 

The object of this notice is to confirm Mr. Nason’s observa- 
tions as to the existence of tracks, and to describe a track- 
covered slab seen in the quarry at Avondale in September of 
this year. Having come fresh from the collection of dinosaur 
tracks at Amherst, the writer began a search in the now little- 
worked Newark quarries. I]-defined impressions were here 
seen, but nothing that was satisfactory. At Avondale, mark- 
ings, due neither to current-mark nor to ripple-mark, were at - 
once seen on the brownish-red shale-covered surfaces of several 
blocks of freestone. In addition to these equivocal impres- 
sions, the following described foot-prints are essentially identi- 
cal with those found in the Connecticut valley area 

On a triangular block about 7 feet on a side, 15 tracks were 
seen. These were of two kinds, with the exception of one 
isolated print, in three lines as follows: 


* Annual Report of the State Geologist for 1888, Camden, 1889, pp. 22, 28. 
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1. Three foot-prints about 8 inches long; stride from toe to 
toe of 1 and 2 about 19 inches; from toe to toe of 2 and 3, 
about 31 inches. The tracks resemble the form named 
Anomepus major by Edw. Hitchcock, the print embracing 
the impression of the foot together with that of the lower part 
of the tarso-metatarsus, which latter would make the prolonged, 
indefinitely-ending, heel-like projection wherever the anima! 
crouched upon the beach.* If this explanation be applicable 
in this case, the foot proper has a length of about 5 inches. 

2. Three-toed prints from 2°5 to 3 inches long, digital 
impressions jointed ; one line of these prints contained five dis- 
tinct tracks, with a stride of about one foot. The second line 
of tracks was similar, with six prints. 

A heart-shaped impression about four inches on a side and 
sharply defined was seen on another slab. A similar impres- 
sion, in the Amherst collection, is in a relation to foot-prints to 
indicate that it was made by an animal crouching on the beach. 
Other vague impressions, due to the moulding of the bottom 
as if by the rolling contact of a flexible, wrinkled body, are 
probably to be explained as made by dinosaurs in a recumbent 
position. Long straight and curved furrows also exist both at 
Avondale and on the track layers in the Newark quarries. 

So far as one can judge from tracks, these impressions afford 
nothing not already known in the Connecticut area. Their 
existence in the section which has been taken for the type of 
the Jura-Trias basins along the Atlantic coast, is of importance 
as serving to remove the criticism which has been made against 
the revival of Redtield’s term,—the Newark group,—that the 
characteristic fossil tracks of the better known Connecticut 
area do not occur in it. 

I am indebted to my friend, Prof. Geo. C. Sonn, of Newark, 
N. J., for essaying to have the large slab with fourteen tracks 
preserved in the High School of that city. 


Harvard University, September 18th, 1895. 


* T am indebted to Professor Emerson for this explanation of the similar tracks 
in the collection at Amherst. 
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Art. LV.—On the Affinities and Classification of the 
Dinosaurian Reptiles ;* by O.C. Marsu. (With Plate X.) 


INTRODUCTION. 


For several years I have been engaged in the study of the 
Dinosaurs of North America, and the main results of the 
investigation have been published both in that country and in 
Europe. The material for this study consisted of the exten- 
sive collections made during my explorations in western North 
America, especially in the Rocky Mountain region, and the 
type specimens are nearly all preserved in the museum of Yale 
University. I first attempted in 1881 to make a classification 
of the series of specimens thus secured, and in the following 
year I extended this classification to include the European 
forms, and again in 1884 I expanded it still further to include 
all the Dinosauria then known.+ 

Since that time, many new discoveries have been made, and 
some very strange forms have been brought to light in Amer- 
ica, which render a revision of this classification necessary. 
Besides the American forms, I have studied with care nearly 
every important specimen of Dinosaurs preserved in the 
museums of Europe, and as a result of all this investigation, I 
shall present to you an abstract, bringing the subject down to 
date. This will include a short statement as to the affinities of 
the Dinosaurs, so far as I have been able to make them out, 
and a synopsis of the classification, based mainly upon the char- 
acters of the Dinosaurs I have myself examined. 

To bring the subject directly before you, I have prepared 
the chart here shown (Plate X), which gives restorations of the 
skeletons of the twelve best known Dinosaurs, so far as I have 
been able to reconstruct them. Of these twelve forms, eight are 
from America; Anchisaurus, a small carnivorous type from 
the Trias ; Brontosaurus, Camptosa urus, Laosaurus, and 
Stegosaurus, all herbivorous, and the carnivorous Cerato- 
scurus, from the Jurassic; with Claosaurus and Triceratops, 
herbivores from the Cretaceous. These American forms, with. 
four from Europe, types of the well-known genera Compsog- 
nathus, Scelidosaurus, Hypsilophodon, and Lguanodon, com- 
plete the series represented on this chart. They form together 
an instructive group of the remarkable Reptiles we are now 
considering. 

* Abstract of paper read before the International Congress of Zoologists, at 


Leyden, September 17, 1895, 
¢ This Journal, vol. xxi, p. 423, May, 1881; vol. xxiii, p. 81, January, 1882; 
Report British Association for the Advancement of Science, for 1884, p. 763. 
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AFFINITIES OF DINOSAURS. 


The extinet reptiles known as Dinosaurs were for a long 
time regarded as a peculiar order, having, indeed, certain rela- 
tions to Birds, but without being closely allied to any of the 
other groups of known Reptiles. J/ega/osaurus and Jguano- 
don, the first Dinosaurian genera described, were justly con- 
sidered as representing two distinct families, one including the 
carnivores, and the other the herbivorous forms. 

With the discovery and investigation of Cetiosaurus and its 
allies in Europe, and especially of the gigantic forms with 
similar characters in America, it became evident that these 
reptiles could not be placed in the same families with Megalo- 
saurus, or Lguanodon, but constituted a well-marked group 
by themselves. It was this new order, the Sawropoda, as I 
have called them, that first showed definite characters allying 
them with other known groups of Reptiles. In 1878, I 
pointed out that the Sauropoda were the least specialized of 
the Dinosaurs, and I gave a list of characters in which they 
showed such an approach to the Mesozoic Crocodiles as to sug- 
gest a common ancestry at no very remote period.* 


Figure 1.—Restoration of A¢tosaurus fervatus, Fraas: with dermal armor of 
the limbs removed. One-eighth natural size. 


Again in 1884, I called attention to the same point, and also to 
the relationship of Dinosaurs with the Aétosauria, as I had 
named them, a group of small reptiles from the Triassic of Ger- 
many, showing strong affinities with Crocodilians.t A restora- 
tion of one of these small animals is shown in the diagram before 
you (figure 1). In the same communication I compared with 
Dinosaurs another allied group, the //allopoda, which I had 
described from the lower Jurassic of America, but had not 
then fully investigated. Subsequent researches proved the 
latter group to be of the first importance in estimating the 
affinities of Dinosaurs, and in another diagram (figures 4-5), I 
have placed before you restorations of the fore and hind limbs 
of the type species (//allopus victor). 


* This Journal, vol. xvi, p. 412, November, 1878. 
+ Report British Association, Montreal Meeting, 1884, p. 765. 
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Another group of extinct Reptiles, which may be termed 
the Belodontia, were considered in the same paper, as allies of 
the Dinosauria. They are known from the Trias of Europe 
and America, and the type genus elodon has been investi- 
gated by many anatomists, who all appear to have regarded it 
as Crocodilian; an opinion that in the light of our present 
knowledge may fairly be questioned. 


3. 


FiGURE 2.— Diagram of left hind limb of Alligator Mississippiensis, Gray; seen 
from the left; in position for comparison with Dinosaurs. One-fourth 
natural size. 

Figure 3.—Diagram of left hind limb of Aétosaurus ferratus ; in same position. 
One-half natural size. 

The relations of these various groups to the true Crocodiles 
on the one hand and to Dinosaurs on the other is much too 
broad a subject to be introduced here, but I may at least call 
your attention to some points of resemblance between the 
Dinosaurs and these supposed Crocodilian forms, that seem to 
indicate genetic affinities. 
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If we compare some of the characteristic parts of the 
skeletons of these groups; e.g., of the true Crocodilia as 
existing to-day, the Belodontia, the Aétosauria, and the 
Hallopoda, and all with the corresponding portions of the 
more typical Dinosaurs, the result may indicate in some 
measure the relationship between them. Taking first the 


6. 


Figurk 4.—Diagram of left fore limb of Hallopus victor, Marsh; seen from the 
left. 

Figure 5.—Diagram of left hind limb of same individual. Both figures are oue- 
half natural size. 

Figure 6.—Left hind leg of Laosaurus consors, Marsh; outside view. One- 
sixth natural size. a, astragalus; c, caleaneum; f, femur; /’, fibula; 7, 
ilium; is, iscnium; p, pubis; p’, postpubis; ¢, tibia; /V, V, first, 
fourth, and fifth digits. 
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pelvis and hind limb, as being especially characteristic, we tind 
in the existing Ad/zgator, as represented in the diagram (figure 
2), that the pubic bone is excluded from the acetabulum, 
articulating alone with the ischium, and not at all with the 
ilium. The caleaneum, moreover, has a posterior extension. 
In Aétosaurus, as shown in the corresponding diagram (figure 
3), the pubic bone forms part of the acetabulum, as in 
Dinosaurs and Birds, and this is a noteworthy difference from 
all the existing Crocodiles. The hind foot, however, is of the 
Crocodilian type, with the caleaneum showing a posterior 
projection. 


‘. 


FIGURE 7.—Diagram of pelvis of Belodon Kapffi, von Meyer; seen from the left. 
One-fourth natural size. 
a, acetabular surface, within dotted line; 7/, ilium; és, ischium; 
p, pubis. 


In Belodon, the pelvis of which alone is here represented 
(figure 7), the pubis contributes a very important part to the 
formation of the acetabulum, and to the entire pelvic arch. 
The latter differs from the pelvis of a typical Dinosaur mainly, 
in the absence of an open acetabulum, but a moderate enlarge- 
ment of the fontanelle at the junction of the three pelvic 
elements would essentially remove this difference. A more 
erect position of the limb, leading to a more distinct head 
on the femur, might possibly bring about such a result. The 
feet and limbs of Belodon are Crocodilian in type. 


= 
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Bearing these facts in mind, the diagram representing the 
restored fore and hind limbs of the diminutive //allopus 
(figures 4-5) shows first of all the true Dinosaurian pelvis, 
with the pubic bone taking part in the open acetabulum, and 
forming an important and distinctive element of the pelvic 
arch. The delicate posterior limb and foot, evidently adapted 


=> 
=> 


Figure 8.— Pelvis of Morosaurus lentus, Marsh; seen from the left. One-eight: 


natural size. 
a, acetabular opening; other letters as in figure 7. 


mainly for leaping, as the generic name suggests, are quite 
unique among the /?eptilia, but the tarsus, especially the 
caleaneum, recalls strongly the same region in the orders 
already passed in review. 
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FiGuRE 9.—Pelvis of Ceratosaurus nasicornis, Marsh; seen from the left. One- 
twelfth natural size. Letters as in figure 8. 

FIGURE 10.—United metatarsal bones of Ceratosaurus nasicornis ; left foot; front 
view. One-fourth natural size. 

Figure 1].—United metatarsal bones of great Penguin (Aptenodytes Pennantii, 
G. R. Gr.); left foot; front view. Natural size. 
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Just what this posterior extension of the caleaneum signi- 
fies in this case, it is difficult to decide on the evidence now 
known. It may be merely an adaptive character, as //allopus 
appears in nearly every other respect to be a true carnivorous 
Dinosaur. It may, however, be an inheritance from a Croco- 
dilian ancestry, and preserved by a peculiar mode of life. 
Whatever its origin may have been, it was certainly, during 
the life of the animal, an essential part of the remarkable 
leaping foot to which it belonged, and in which it has since 
kept its position undisturbed. The presence of such an 
element in the foot of this diminutive Dinosaur certainly 
suggests that the group /Hallopoda, which I have considered 
an "order, stands somewhat apart from the typical Zheropoda, 
but not far enough away to be excluded from the subclass 
Dinosauria, as I have defined it in the present communication. 

In the genus Zanclodon, which is from essentially the same 
geological horizon in Germany as Aétosaurus and Belodon, 
we have one of the oldest true Dinosaurs known, and a typical 
member of the order Zheropoda. In the pelvie arch of this 
reptile, the ilium and ischium are in type quite characteristic 
of the group to which it belongs, but the pubic elements are 
unique. They consist of a pair of broad, thin plates united 
together so as to form an apron-like shield in front, quite 
unlike anything known in other Dinosaurs. The wide pubic 
bones of Belodon, and the corresponding plates in some of the 
Sauropoda (Morosaurus, figure 8), indicate that this feature of 
the reptilian pelvis may have been derived from some common 
ancestor of a generalized primitive type. The known trans- 
formations of this same pelvic element in one other order of 
Dinosaurs (the Predentata) make the modifications here sug- 
gested well within the limits of probability. The hind limb 
of one genus of this order is shown in figure 6. 

The skulls of Aétosaurus anid Belodon both show features 
characteristic of some of the Dinosaurs, especially of the 
Sauropoda, but these features need not be discussed here. 


The relation of Dinosaurs to Birds, a subject of importance, 
must also be postponed for another occasion. One point, 
however, may be mentioned in this connection. The pelvic 
bones of all known Birds, living and extinct, except the genus 

Archwopteryx, are covdssitied, while in all the known Dinosaurs 
they are separate, excepting Ceratosaurus (figure 9) and 
Ornithomimus. Again, all known adult Binds living and 
extinct, with possibly the single exception of Archwopteryz, 
have the tarsal bones firmly united (figure 11), while all the 
Dinosauria, except Ceratosaurus (figure 10), have these bones 
separate. The exception in each case brings the two classes 
near together at this point, and their close affinity is thus 
rendered more probable. 
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These few facts will, I trust, throw some light on the affini- 
ties of the Reptiles known as the Dinosauria. The problem 
is certainly one of much difficulty, and I hope soon to discuss 
it more fully elsewhere. 

CLASSIFICATION OF Dinosaurs. 

In the present review of the Dinosaurs, I have confined 
myself mainly to the type specimens which I have described, 
but have included with them other important remains where 
these were available for investigation. The extensive collec- 
tions in the museum of Yale University contain so many of 
the important type specimens now known from America, that 
they alone furnish an admirable basis for classification, and it 
was upon these mainly that I first established the present sys- 
tem, which has since been found to hold equally good for the 
Dinosaurs discovered elsewhere. In the further study of 
these reptiles, it was also necessary to examine both the 
European forms and those from other parts of the world, and 
I have now studied nearly every known specimen of impor- 
tance. These investigations si enabled me to make this 
classification more complete, and to bring it down to the 
present time. 

Many attempts have been made to classify the Dinosaurs, 
the first being that of Hermann von Meyer, in 1830. The 
name Dinosauria, proposed for the group by Owen, in 1839, 
has been generally accepted, although not without opposition. 
Heckel, Cope, and Huxley followed, the last in 1869 propos- 
ing the name Ornithoscelida for the order, and giving an 
admirable synopsis of what was then known of these strange 
teptiles and their affinities. Since then, Hulke, Seeley, and 
Lydekker, Gaudry, Dollo, Baur, and many others, have added 
much to our knowledge of these interesting animals. The 
remarkable discoveries in North America, however, have 
changed the whole subject, and in place of fragmentary speci- 
mens, many entire skeletons of Dinosaurian reptiles have been 
brought to light, and thus definite information has replaced 
uncertainty, and rendered a comprehensive classification for 
the first time possible. 

The system of classification I first proposed in 1881 has 
been very generally approved, but a few modifications have 
been suggested by others that will doubtless be adopted. 
This will “hardly be the case with several radical changes 
recently advocated, based mainly upon certain theories of the 
origin of Dinosaurs. At present these theories are not sup- 
ported by a sufficient number of facts to entitle them to the 
serious consideration of those who have made a careful study 
of these reptiles, especially the wonderful variety of forms 
recently made known from America. 
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Further discoveries may in time solve the problem of the 
origin of all the Reptiles now called Dinosaurs, but the argu- 
ments hitherto advanced against their being a ’ natural group 
are far from conclusive. The idea that the Diénosauria 
belong to two or more distinct groups, each of independent 
origin, can at present claim equal probability only with a 
similar suggestion recently made in regard to mammals. This 
subject of the origin of the Dinosaurs and the relation of their 
divisions to each other will be more fully treated by me 
elsewhere. 

A classification of any series of extinct animals is of neces- 
sity, as I have previously said, merely a temporary convenience, 
like the book shelves in a library, for the arrangement of 

resent knowledge. In view of this fact and of the very 
imited information we now have in regard to so many Dino- 
saurs known only from fragmentary remains, it will suffice for 
the present, or until further evidence is forthcoming, to still 
consider the Dinoswuria as a subclass of the great group of 


Reptilia. 


Regarding, then, the Dinosaurs as a subclass of the Reptilia, 
the forms best known at present may be classified as follows: 


Subclass DInosauRIA, Owen. 


Premaxillary bones separate; upper and lower temporal 
arches; no teeth on palate; rami of lower jaw united in front 
by eartil: age only. Neural arches of vertebrae joined to centra 
by suture; sacral vertebrae united. Chevrons articulated 
intervertebrally. Cervical and thoracic ribs double-headed. 
Clavicles wanting. Ilium prolonged in front of the acetab- 
ulum; acetabulum formed in part by pubis; ischia meet 
distally on median line. Fore and hind limbs present, the 
latter ambulatory, and larger than those in front. Head of 
femur at right angles to condyles; tibia with proenemial crest ; 
fibula complete; first row of tarsals composed of astragalus 
and caleaneum only, which together form the upper portion of 
ankle joint; reduction in number of digits begins with the 


fifth. 


Order THEROPODA (Beast foot). Carnivorous. 

Skull with external narial openings lateral; large antorbital 
vacuity ; brain case incompletely ossified ; no pineal foramen. 
Premaxillaries with teeth; no predentary bone; dentary with- 
out coronoid process; teeth with smooth compressed crowns, 
and crenulated edges. Vertebree more or less cavernous; pos- 
terior trunk vertebre united by diplosphenal articulation. 
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Each sacral rib supported by two vertebrae; diapophyses dis- 
tinct from sacral ribs. Sternum unossified. Pubes projecting 
downward, and united distally. Fore limbs small; limb bones 
hollow; feet digitigrade ; digits with prehensile claws; loco- 
motion mainly bipedal. 


(1) Family Jlegalosauride. Lower jaws with teeth in 
front. Anterior vertebrae convexu-concave ; remaining verte- 
bree biconcave ; five sacral vertebrae. Tlium expanded in front 
of acetabulum; pubes slender. Femur longer than tibia. 
Astragalus with ascending process. Five digits in manus and 
four in pes. 

Genus Megalosaurus (Poikilopleuron). Jurassic and Cre- 
taceous. Known forms European. 

(2) Family Dryptosauride. Lower jaws with teeth in 
front. Cervical vertebre opisthoccelian ; remaining vertebrve 
biconcave ; sacral vertebree less than five; ilium expanded in 
front of acetabulum ; distal ends of pubes codssified and much 
expanded; an interpubic bone. Femur longer than tibia; 
astragalus with ascending process. Fore limbs very small, 
with compressed prehensile claws. 

Genera Dryptosaurus (Lelaps), Allosaurus, Colosaurus, 
Creosaurus. Jurassic and Cretaceous. All from North 
America. 


(3) Family Labrosauride. Lower jaws edentulous in front. 
Cervical and dorsal vertebrae convexo-concave; centra cav- 
ernous or hollow. Pubes slender, with anterior margins 
united ; an interpubic bone. Femur longer than tibia; astrag- 
alus with ascending process. 

Genus Labrosaurus. Jurassic, North America. 

(4) Family Plateosauride (Zanclodontide). Vertebrie bi- 
concave; two sacral vertebre. Ilium expanded behind 
acetabulum; pubes broad, elongate plates, with anterior mar- 
gins united; no interpubie bone. Femur longer than tibia ; 
astragalus without ascending process. Five digits in manus 
and pes. 

Genera Plateosaurus (Zanclodon),? Teratosaurus, Dimodo- 
saurus. Triassic. Known forms European. 


(5) Family Anchisauride. Skull light in structure, with 
recurved, cutting teeth. Vertebra biconcave. Bones hollow. 
Ilium expanded behind acetabulum; pubes rod-like and not 
coéssified distally; no interpubic bone. Fore limbs well 
developed. Femur longer than tibia. Five digits in manus 
and four in pes. (See Plate X, figure 1.) 

Genera Anchisaurus (Megadactylus), Ammosaurus, ? Arcto- 
saurus, Bathygnathus, and Clepsysaurus, in North America; 
and in Europe, Palwosaurus, Thecodontosaurus. All known 
forms Triassic. 
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Suborder Ca.urta (Hollow tail). 

(6) Family Caluride. Teeth much compressed. Verte- 
bree and bones of skeleton very hollow or pneumatic; anterior 
cervical vertebrzee convexo-concave; remaining vertebree 
biconcave; cervical ribs codssified with vertebrae; an inter- 
pubic bone. Femur shorter than tibia. Metatarsals very long 
and slender. 

Genera Calurus, in North America; and Aristosuchus, in 
Europe. Jurassic. 


Suborder CoMPSOGNATHA. 


(7) Family Compsognathide. Skull elongate, with slender 
jaws and pointed teeth. Cervical vertebrae convexo-concave ; 
remaining vertebre biconcave. Bones very hollow. Femur 
shorter than tibia. Ischia with long symphysis on median 
line. Three functional digits in manus and pes. 

Genus Compsognathus. Jurassic. Only known specimen 
European. (Plate X, figure 3.) 


Suborder CERATOSAURIA (Horned saurians). 


(8) Family Ceratosauride. Horn on skull. Cervical verte- 
bree plano-concave; remaining vertebre biconcave. Pelvic 


bones codssified; ilium expanded in front of acetabulum ; 
pubes slender; an interpubic bone. Limb bones hollow. 
Manus with four digits. Femur longer than tibia; astragalus 
with ascending process; metatarsals codssified; three digits 
only in pes. Osseous dermal plates. (Plate X, figure 5.) 

Genus Ceratosaurus. Jurassic, North America. 

(9) Family Ornithomimide. Pelvic bones codssitied with 
each other and with sacrum ; ilium expanded in front of acetab- 
ulum. Limb bones very hollow. Fore limbs very small; 
digits with very long, pointed claws. Hind limbs of true 
avian type; feet digitigrade and unguiculate. 

Genus Ornithomimus. Cretaceous, North America. 


Suborder HALLopopaA (Leaping foot). 


(10) Family Haliopide. Vertebree and limb bones hollow; 
vertebree biconcave; two vertebra in sacrum; acetabulum 
formed by ilium, pubis, and ischium; pubes rod-like, project- 
ing downward, but not codssified distally; no postpubis ; 
ischia with distal ends expanded, meeting below on median 
line. Fore limbs very small, with four digits in manus. 
Femur shorter than tibia; hind limbs very long, with three 
digits only in pes, and metatarsals greatly elongated ; astragalus 
without ascending process; caleaneum much produced back- 
ward ; feet digitigrade, unguiculate. 

Genus //allopus. Jurassic, North America. 
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Order SaAuropopa (Lizard foot). Herbivorous. 


External nares at apex of skull; premaxillary bones with 
teeth; teeth with rugose crowns more or less spoon-shaped ; 
large antorbital openings; no pineal foramen; alisphenoid 
bones ; brain case ossified ; no columellze ; postoccipital bones ; 
no predentary bone; dentary without coronoid process. 
Cervical ribs codssified with vertebre; anterior vertebr 
opisthoceelian, with neural spines bifid; posterior trunk verte- 
bre united by diplosphenal articulation ; presacral vertebrie 
hollow; each sacral vertebra supports its own transverse 
process, or sacral rib; no diapophyses on sacral vertebre ; 
neural cavity much expanded in sacrum. Sternal bones parial. 
Ilium expanded in front of acetabulum; pubes projecting in 
front, and united distally by cartilage; no postpubis. Limb 
bones solid; fore and hind limbs nearly equal; metacarpals 
longer than metatarsals; femur longer than tibia; feet planti- 
grade, ungulate; five digits in manus and pes; second row of 
carpal and tarsal bones unossified. Locomotion quadrupedal. 

(1) Family Atlantosauride. A pituitary canal; large fossa 
for nasal gland. Distal end of scapula not expanded. Sacrum 
hollow ; ischia directed downward, with expanded extremities 
meeting on median line. Anterior caudal vertebre with 
lateral cavities; remaining caudals solid. 

Genera Atlantosaurus, Apatosaurus, Barosaurus, Bronto- 
saurus. Include the largest known land animals. Jurassie, 
North America, (Plate X, figure 2.) 

(2) Family Déiplodocidw. External nares superior; no 
depression for nasal gland; two antorbital openings; large 
pituitary fossa; dentition weak, and in front of jaws only; 
brain inclined backward; dentary bone narrow in front. 
Ischia with shaft not expanded distally, directed downward 
and backward, with sides meeting on median line. Sacrum 
hollow. Caudal vertebree deeply excavated below ; chevrons 
with both anterior and posterior branches. 

Genus Diplodocus. Jurassic, North America. 

(8) Family Morosauride. External nares lateral; large 
fossa for nasal gland; small pituitary fossa; dentary bone 
massive in front. Shaft of scapula expanded at distal end. 
Sacral vertebre nearly solid; ischia slender, with twisted shaft 
directed backward, and sides meeting on median line. Ante- 
rior caudals solid. 

Genera Morvsaurus, ?Camarasaurus (Amphicelias). 
Jurassic, North America. 
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(4) Family Pleurocelide. Dentition weak; teeth resem- 
bling those of Diplodocus. Cervical vertebre elongated ; cen- 
trum hollow, with large lateral openings; sacral vertebree solid, 
with lateral depressions in centra; caudal vertebre solid ; ante- 
rior caudals with flat articular faces, and transversely compressed 
neural spines ; middle caudal vertebre with neural arch on front 
half of centrum. Ischia with compressed distal ends, meeting 
on median line. 

Genus Pleurocelus. Jurassic, North America. 

(5) Family Zitanosauride. Fore limbs elongate ; coracoid 
quadrilateral. Presacral vertebre opisthoccelian ; first caudal 
vertebra biconvex; remaining caudals proccelian ; chevrons open 
above. 

Genera Titanosaurus and Argyrosaurus. Cretaceous, 
India and Patagonia. 


European forms of the order Sauropoda are Bothriospondy- 
lus, Cardiodon (Cetiosaurus), Chondrosteosaurus, Eucamero- 
tus, Ornithopsis, and Pelorosaurus. All probably Jurassic.* 


Order PREDENTATA. Herbivorous. 


Narial opening lateral; no antorbital foramen; brain case 
ossified ; supra-orbital bones; teeth with sculptured crowns; 
maxillary teeth with crowns grooved on outside; lower teeth 
with grooves on inside of crown; a predentary bone; dentary 
with coronoid process. Cervical ribs articulating with verte- 
bree; each sacral rib supported by two vertebre. Ilium elon- 
gated in front of acetabulum; prepubie bones free in front; 
postpubie bones present; ischia slender, directed backward, 
with distal ends meeting side to side. Astragalus without 
ascending process. 


Suborder STEGOSAURIA (Plated lizard). 

No teeth in premaxillaries; teeth with distinct compressed 
crowns, and serrated edges. Fore limbs small; locomotion 
mainly quadrupedal. Vertebree and limb bones solid. Pubes 
projecting free in front ; postpubis present. Femur longer than 
tibia. Feet plantigrade, ungulate ; five digits in manus and four 
in pes; second row of carpals unossified. Osseous dermal armor. 

(1) Family Stegosauride. Vertebre biconcave. Neural 
canal in sacrum expanded into large chamber; ischia directed 
backward, with sides meeting on median line. Dorsal ribs 
T-shaped in cross section. Astragalus codssified with tibia; 
metapodials very short. Five digits in manus; three fune- 
tional digits in pes. (Plate X, figure 8.) 


*The Wealden is here regarded as upper Jurassic, ‘and not Cretaceous. See 
this Jourual, vol. 1, p. 412, November, 1895. 
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Genera Steyosaurus (Ilypsirhophus), Diracodon, ? Dystro- 

heus, Paleoscincus, Priconod ll from North America ; 
pheus, Paleoscineus, Priconodon, all from North America ; 
and in Europe Omosaurus, Owen. Jurassic and Cretaceous. 


(2) Family Scelidosauride. Astragalus not codssified with 
tibia; metatarsals elongated ; three functional digits in pes. 

Genera Scelidosaurus, Acanthopholis, Hyleosaurus, Pola- 
canthus. Jurassic and Cretaceous. Kuown forms all Euro- 
pean. (Plate X, figure 6.) 

(3) Family Modosauride. Heavy dermal armor. Bones 
solid. Fore limbs large ; feet ungulate. 

Genus Vodosaurus. Cretaceous, North America. 


Suborder (Horned face). 

(4) Family Ceratopside. Premaxillaries edentulous ; teeth 
with two distinct roots; skull surmounted by massive horn- 
cores; a rostral bone, forming a sharp, cutting beak ; expanded 
parietal crest, with marginal armature ;? a pinealforamen. Ver- 
tebre solid; anterior cervical vertebre codssified with each 
other ; posterior dorsal vertebrae supporting on the diapophysis 
both the head and tubercle of the rib; lumbar vertebrz want- 
ing: sacral vertebree with both diapophyses and ribs. Pubes 
projecting in front, with distal end expanded ; postpubic bone 
rudimentary or wanting. Limb bones solid; fore limbs large ; 
femur longer than tibia; feet ungulate; lecomotion quadrupedal. 

Genera Ceratops, Agathaumas, Monoclonius, Polyonaz, 
Sterrholophus, Torosaurus, Triceratops, in North America; 
and in Eurepe Struthiosaurus (Cratwomus). All are Creta- 
ceous. (Plate X, figure 10.) 


Suborder ORNITHOPODA (Bird foot). 


Premaxillaries edentulous in front. Vertebre solid. Fore 
limbs small. Pubes projecting free in front ; postpubis present. 
Feet digitigrade: three to five functional digits in manus and 
three to four in pes; locomotion mainly bipedal. 


(5) Family Camptosauride (Camptonotide). Premaxilla- 
ries edentulous; teeth in single row; a supra-orbital fossa. 
Anterior vertebre opisthocelian; sacral vertebrae with peg 
and notch articulation. Limb bones hollow; fore limbs small. 
Postpubis reaching to the distal end of ischium. Femur longer 
than tibia, and with pendent fourth trochanter; hind feet with 
four digits. (Plate X, figure 7.) 

Genus Camptosaurus (Camptonotus). Jurassic, North 
America. 

(6) Family Zaosauride. Premaxillaries edentulous; teeth 
in single row. Anterior vertebrae with plane articular faces ; 
sacral vertebree codssified. Sternum unossified. Limb and 
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foot: bones hollow; fore limbs very small; five digits in 
manus; femursshorter than tibia; metatarsals elongate; four 
digits ift pes. 

Genera Laosaurus and Dyryosaurus. Jurassic, North 
America, (Plate X, figure 4.) . 

(7) Family Hypsilophodontide. Premaxillaries with teeth ; 
teeth in single row. Anterior vertebrz opisthoccelian ; 
sacral vertebrae codssified.. Sternum ossified. Limb bones 
hollow; five digits in manus; femur shorter than tibia; hind 
feet with four digits. 

Genus //ypsilophodon. Wealden, England. (Plate X, 
figure 9.) 

(8) Family J/guanodontide.  Premaxillaries edentulous ; 
teeth in single row. Anterior vertebre opisthoccelian. 
Sternal bones ossified. Postpubis incomplete. (Plate X, 
figure 11.) 

Genera /guanodon, Vectisaurus. Jurassic and Cretaceous. 
Known forms all European. 

(9) Family Zrachodontide (Iladrosauride). Premaxillaries 
edentulous; tee‘h in several rows, forming with use a tessel- 
lated grinding surface. Cervical vertebrae opisthoceelian. 
Limb bones hollow ; fore limbs small. Femur longer than tibia. 

Genera Zrachodon (Hadrosaurus, Diclonius), Cionodon. 
Cretaceous, North America. 

(10) Family Claosauride. Premaxillaries edentulous; teeth 
in several rows, but a single row only in use. Cervical verte- 
bree opisthoceelian. Limb bones solid; fore limbs small.  Ster- 
nal bones parial. Postpubis incomplete. Feet ungulate; three 
functional digits in manus and pes. (Plate X, figure 12.) 

Genus Claosaurus. Cretaceous, North America. 


(11) Family Vanosauride. Teeth compressed and pointed, 
and inasingle, uniform row. Cervical and dorsal vertebree short 
and biconcave. Limb bones and others very hollow ; fore limbs 
of moderate size. Sacral vertebrae three; ilinm with very short 
pointed front, and narrow posterior end. Femur curved, and 
shorter than tibia; fibula pointed below; metatarsals very long 
and slender. Anterior caudals short. 

Genus Vanosaurus. Jurassic, North America. Includes 
the smallest known Dinosaurs. 

EXPLANATION OF PLATE X. 
Restorations of Dinosaurian Reptiles. 

In this plate, the scientific name, the size, geological formation, and country 
where found, are given under each of the twelve figures. The skeletons here 
restored are represented in the same general position, to aid in comparing them 


with each other. 
This plate is a reduced copy of the chart shown at Leyden, when the present 
paper was read. The same chart was also shown at the meeting of the British 


Association, Ipswich, September 14, 1895. 
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9.—HYPSILOPHODON POXII, Huxley. Cretaceous, England 
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6.—SCELIDOSAURUS HARRISONI!, Owen Jurassic, England 


7-—CAMPTOSAURUS DISPAR, Marsh. ;'5 Jurassic, Wyoming 


8.—STEGOSAURUS UNGULATUS, Marsh. Jurassic, Wyoming 


11.—IGUANODON BERNISSARTENSIS, Boulenger. Cretaceous, Belgium. 
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2.—BRONTOSAURUS EXCELSUS, Marsh. Jurassic, Wyoming. 
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10.—TRICERATOPS PRORSUS, Marsh. 3% Cretaceous, Wyoming. 


6.—SCELIDOSAURUS HARRISONII, Owen. 7 Jurassic, England. 


5.—CERATOSAURUS NASICORNIS, Marsh. 5 Jurassic, Colorado. 


8.—STEGOSAURUS UNGULATUS, Marsh. xh Jurassic, Wyoming. 


12.—CLAOSAURUS ANNECTENS, Marsh. yy Cretaceous, Wyoming. 


ESTORATIONS OF DINOSAURIAN REPTILES; BY 0. C. MARSH. — 
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Chemistry and Physics. 


SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND PuyslIcs. 


1, A Method for completely dehydrating Alcohol is recom- 
mended by H. Wisticenus and L. Kaurmann, which seems 
very convenient and practical, and which will probably fill a 
long-felt want in the laboratory. The reagent used is amalga- 
mated aluminium, which can be prepared in a few moments by 
treating aluminium filings, free from oil, with caustic soda solu- 
tion until a brisk evolution of hydrogen is produced, then washing 
once superficially with water and allowing a 4 per cent solution of 
corrosive sublimate to act for one or two minutes upon the metal, 
which is still mvist with weak alkali solution. The whole opera- 
tion is rapidly repeated to remove a black scum which forms, and 
the product is quickly and thoroughly washed with water, alcohol 
and ether in succession, and is preserved, if necessary, under low- 
boiling petroleum-ether. Aluminium filings are on the market, at 
least in Germany, at a reasonable price. The amalgamation of 
this metal changes its chemical properties in a remarkable man- 
ner, so that it decomposes water violently, and it even becomes 
hot spontaneously from the action of the moisture of the air, with 
formation of white flakes of aluminium hydroxide. The reagent 
has no action upon alcohol and ether, but it reacts promptly with 
any water contained in them. The authors especially recommend 
the substance for use in organic chemistry as an entirely neutral 
reducing-agent.— Berichte deutsch. chem. Ges., xxviii, 1323, June, 
1895. H. L, W. 

2. Carbon in Meteorie Irons.—The well-known finding of dia- 
monds in the Caiion Diablo meteorite has led Motssan to examine 
several other holosiderites, Five irons, from Texas, Scotland, 
Chili, Mexico and Russia were studied, but in no case were dia- 
monds found. The author concludes from this investigation that 
in some metallic meteorites there is no carbon, in others carbon 
exists either in an amorphous condition or mixed with graphite, 
and finally, that up to the present time the Cafion Diablo meteor- 
ite is the only one known which contains three forms of carbon, 
viz., black and transparent diamond, graphite and amorphous car- 
bon.— Compt. Rend., exxxi, 483. H. L. W. 

3. A Study of Amorphous Boron.—Motssan has investigated 
the nature of this substance, as prepared by reduction with an 
alkali-metal according to previously described methods, and finds 
that such products are very impure. He has succeeded, however, 
in preparing almost absolutely pure amorphous boron by igniting 
an excess of anhydrous boracic acid with magnesium powder in a 
crucible by means of a gas-furnace, then treating the product with 
acids and igniting it with more boracic anhydride, to remove some 
remaining magnesium boride, and washing the final product with 
acids. Special precautions were taken to exclude atmospheric 
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nitrogen, which combines with boron at high temperatures, form- 
ing the nitride. The pure amorphous boron is a powder of a 
light chestnut color having a density of 2°45. Its electrical con- 
ductivity is very weak, and it does not fuse at the temperature 
furnished by the electric arc. This observation on the infusibility 
of boron places this element beside carbon as an infusible sub- 
stance, whereas previous observations, made with impure material, 
had indicated that it fused in the electric are. The substance 
combines more readily with non-metals than with metals. Sodium 
and potassium can be distilled in contact with it without action, 
It burns in the air and especially in oxygen with great brilliancy. 
and it combines with sulphur with incandescence. It has an 
especially great affinity for oxygen, forming an explosive mix- 
ture with lead peroxide, and producing an active gun-powder 
when mixed, in place of charcoal, with sulphur and potassium 
nitrate. It reduces sodium carbonate with incandescence at a 
low red heat, potassium carbonate is reduced at a higher tempera- 
ture, while calcium and barium carbonates are not reduced. It 
has a greater affinity for oxygen than have carbon and silicon, for 
it reduces the oxides of these elements at high temperatures. The 
powder reduces cold potassium permanganate and ferric solutions, 
and, by warming, it precipitates silver in a crystalline condition 
from silver nitrate solutions.—Ann. Chim. Phys., V1, iv, Oct., 
1895. H. L. W. 
4. The preparation of Tin Tetrachloride and Tetrabromide.— 
The handbooks of chemistry recommend the preparation of these 
substances by the action of the halogens upon molten tin, but 
Lorenz finds that no artificial heating is necessary, and in fact, 
that the action is most favorable near the ordinary temperature. 
for the preparation of tin tetrabromide the author places solid 
pieces of tin in a distilling-flask and allows liquid bromine to 
drop upon them from a capillary opening at the end of a separa- 
tory funnel. The addition of the bromine is so regulated that the 
temperature of the flask is kept between 35° and 59°C. The 
liquid tetrabromide collects at the bottom of the flask. The 
product is finally distilled from the same flask in the presence of 
some remaining metallic tin, giving a perfectly pure, white 
product. For the production of the tetrachloride in large quan- 
tity a glass tube closed at the bottom, like a large test-tube, 30 
or 40 inches long and 2 or 24 inches wide, is provided with a 
stopper having two holes, through one of which a chlorine deliv- 
ery tube extends to near the bottom of the large tube. Through 
the other hole, for a short distance, extends the end of an upright 
condenser for preventing the loss of the product towards the end 
of the operation. The large tube is nearly filled with granulated 
tin, and chlorine is passed in through the delivery-tube. It is best 
to have a little previously prepared tin tetrachloride in the bottom 
of the apparatus so that the delivery-tube dips under this liquid. 
Chlorine is now passed in at the ordinary temperature. Its dis- 
appearance is extraordinarily prompt, and the speed with which 
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the gas can be passed in is almost unlimited. As the amount of 
tetrachloride increases in the tube, it is necessary to raise the 
delivery-tube to avoid too great a pressure. The liquid is finally 
poured off and distilled, no purification on account of dissolved 
chlorine being necessary.—Zeitschr. fiir Anorgan. Chem., ix, 365; 
$4. H. L. W. 

5. Argon and Helium.—Bovucnarp has collected gases ema- 
nating from certain sulphur springs in the Pyrenees Mountains 
and has found that these consist chiefly of nitrogen, with both 
argon and helium. Troost and Ovuvrarp, working with the 
argon and helium just mentioned, claim that the spectrum lines 
of both these elements disappear when a magnesium wire is very 
strongly heated by electricity in contact with the gases in a 
Plicker tube. The authors assume that argon and helium are 
capable of combining with magnesium at very high temperatures, 
and they state that platinum gives in argon phenomena of volatili- 
zation and combination analogous to those presented by magne- 
sium. These conclusions evidently conflict with previous obser- 
vations upon these new elements.— Compr. Rend., cxxi, 392 and 
394, H. 1. W. 

6. Photoyraphy of Colors by the indirect method.—A. and K, 
Lum1&ReE take three negatives through orange, green, and violet 
ray filters. To obtain a positive they employ a film on glass 
which contains ammonium bichromate and bromide of silver. 
The negative is printed upon this, and the subsequent washing 
develops a transparent, hardly percepible image, which only 
through color is strengthened to the requisite depth. This first 
image is flowed with collodion, which is sensitized in the same 
manner as the glass, and is exposed to the second negative, and, 
in the same manner, to the third. Repeated layers can be used 
to strengthen the one or the other color until the required effect 
is obtained.— Comptes Rendus, cxx, pp. 875-876, 1895. J. T. 

7. Spectrum of Varbon of the electric oven.—Moissan has shown 
that the carbon in an electric oven through which powerful elec- 
tric currents have flowed is free from foreign admixtures. Des- 
LANDRES has confirmed this and finds only a trace of calcium 
present. The self-purification comes from a species of distillation 
of the volatile impurities. The purest carbon is found at the 
negative pole. The following spectrum is obtained between A = 
480 and A = 220. 


Intensity. A. Intensity. A. 

8 426°70 8 283°64 
5 392°17 4 274°75 
4 391°97 8 264°12 
2 316°83 te 8 251°15 
1 316°57 | 8 250°79 
2 299°34 10 247°88 
1 296°77 8 229°70 
8 283°75 


— Comptes Rendus, cxx, pp. 1259-1260, 1895, 5. 7, 


502 Scientific Intelligence. 


8. Measurement of high Temperatures.—In a second paper L. 
Horsorn and W. Wien discuss the use of the increased resist- 
ance of platinum, and the use of a thermal junction of platinum 
and platinum-rhodium (10 per cent rhodium). They enter into 
a discussion of the constancy of the indications of the thermal 
junction. The determination of a number of boiling points of 
different metals by different methods was undertaken, and it was 
shown that the thermo element gave very constant indications, if 
it is protected from the action of carbon; and that the formation 
of platinum silicate at high temperatures in the protecting cylin- 
ders of porcelain or clay do not influence it to a marked degree. 
It was found with the method of the resistance of platinum, 
that the temperature-coeflicient of the resistance was much more 
sensitive toward outside influences than the thermo element and 
that many precautions had to be taken to measure this coefficient. 
The formation of platinum silicate lowers not only the tempera- 
ture-coefficient but also increases the resistance of the platinum. 
By means of an oven of clay of peculiar construction a tempera- 
ture of 1570° was reached. The following table of melting points 
gives their results in comparison with other observers : 


Holborn 
Violle. Barus. Barus. and Wien. 
954° 986° 985° 971° 
eee 1045 1091 1093 1072 
Copper ....... 1054 1096 1097 1082 
1476 1517 1484 
Palladium _.-. 1500 1585 1643 1587 


Platinum ._-.- 1757 1855 1780 


Violle used a calorimetric method and interpolated the specific 
heat of platinum from 1200° upward. 

Barus used a thermo element of platinum iridium and placed 
the element not in the interior of the air chamber but outside. His 
measures extend to 1050°. The higher melting points are extra- 
polated. Holborn and Wien claim that very different temperatures 
are obtained in the inside and outside of the chamber. In order 
to obtain a better equilibrium of temperature, Barus causes the 
muffel of the oven to rotate. The constancy of the thermo ele- 
ment used by the authors of this paper was tested by the com- 
parison of many determinations of melting points. With differ- 
ent thermo elements the determination at 1000° did not vary more 
than +5°. The thermal function does not vary from year to year 
or from use or disuse. 

Keiser and Schmidt of Berlin make, under direction of the 
authors, a D’Arsonval galvanometer of which the pointer moves 
over two scales, on one of which can be read the difference of 
potentials in volts; on the other the degrees of temperature indi- 
cated by the thermo element. The paper concludes with a state- 
ment of the superiority under different conditions of the method 
of the thermo element over the method of the resistance of 
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platinum.—Ann. der Physik und Chemie, No. 10, 1895, pp. 360- 
396. J. T. 
9. Absorption of Kathode rays.—The phenomenon of kathode 
rays is receiving much attention from various observers in Ger- 
many and England. The current number of the “ Annalen der Phy- 
sik und Chemie” contains two papers on thissubject. P. LENarp 
investigates the permeability, so to speak, of many gaseous and 
also solid media to the kathode rays and endeavors to frame a 
law which will express a relation between the absorption power 
and the thickness of the layers. O. LEnMANN criticises the 
results of Pliicker, Hittorf, Goldstein, Crookes, Hertz, E Wiede- 
man and H. Ebert.—Ann. der Physik und Chemie, No. 10, 1895, 
pp. 255-275 and pp. 304-346. 


II. GroLtocy AND MINERALOGY. 


1. On underground temperatures at great depths; by ALEXAN- 
pER Agassiz (from a letter to the editors, dated Calumet, Mich., 
Nov. 14, 1895.)—For several years past I have with the assistance 
of our engineer, Mr. Preston C. F. West, been making rock tem- 
perature observations as we increased the depth at which the 
mining operations of the Calumet and Hecla Mining Co. were 
carried on. We have now attained at our deepest point a 
vertical depth of 4712 feet, and have taken temperatures of the 
rock at 105 feet, at the depth of the level of Lake Superior, 655 
feet, at that of the level of the sea, 1257 feet, at that of the deep- 
est part of Lake Superior, 1663 feet, and at four additional stations 
each respectively 550, 550, 561 and 1256 feet below the preceding 
one, the deepest point at which temperatures have been taken 
being 4580 feet. We propose, when we have reached our final 
depth, 4900 feet, to take an additional rock temperature and to 
then publish in full the details of our observations. 

In the mean time it may be interesting to give the results as 
they stand. The highest rock temperature obtained at the depth 
of 4580 feet was only 79° F., the rock temperature at the depth 
of 105 feet was 59° Fr. Taking that as the depth unaffected by 
local temperature variations, we have a column of 4475 feet of 
rock with a difference of temperature of 20° F. or an average 
increase of 1° F. for 223-7 feet. This is very different from 
any recorded observations; Lord Kelvin, if I am not mistaken, 
giving as the increase for 1° F., fifty-one (51) feet, while the obser- 
vations based on the temperature observations of the St. Gothard 
Tunnel gave for an increase of 1° F., sixty (60) feet. The calcu- 
lations based upon the latter observations gave an approximate 
thickness of the crust of the earth, in one case of about 20 miles, 
the other of 26. Taking our observations, the crust would be 
over 80 miles and the thickness of the crust at the critical tempera- 
ture of water would be over 31 miles, instead of about 7 and 8°5 
miles as by the other and older ratios. With the ratio observed 
here, the temperature at a depth of 19 miles would only be about 
470°, a very different temperature from that obtained by the older 
ratios of over 2000° F. 
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The holes in which we placed slow registering Negretti and 
Zambra thermometers were drilled, slightly inclined upward, to a 
depth of ten feet from the face of the rock and plugged with wood 
and clay. In these holes the thermometers were left from one to 
three months. The average annual temperature of the air is 48° 
F., the temperature of the air in the bottom of the shaft was 72° 

A. A. 

2. Geological Atlas of the United States.—The first number 
of this great work of the United States Geological Survey has 
been completed and issued in twelve separate folios. Each folio 
contains, on sheets of heavy paper, 18} by 214 inches in size, two 
or more pages of description, four maps, and sometimes a fifth, 
illustrating the topography, the areal geology, the economic 
geology and the structural geology of the particular area sur- 
veyed ; a fifth map-sheet, containing column sections, is added in 
several of the folios. On the inside of the stiff manilla covers is 
printed explanations of the topographic map, the geologic map 
and their uses. The scale of the maps in this atlas is mainly of the 
medium size adopted, viz. ;55'g75; the sheets of the Livingston 
folio are of the smaller scale, 5z54;57, and those of Anthracite- 
Crested Butte folio are of the gz},55 scale. The Cripple Creek 
special map (in folio 7) is on the still larger scale of sz 4oz- 
Contour intervals of 200 feet are expressed on the maps of the 
smaller scale, of 100 feet in the medium and larger scale, and of 
50 feet in the special Cripple Creek map. 

The geological features of the regions are expressed on the 
maps by colors and various patterns of dots and circles, and 
tints, overprinted or underprinted, and letter symbols, the mean- 
ing and use of which are clearly defined in the general explana- 
tion on the covers and in the special legend of each map. The 
maps are models of artistic beauty and perfection, and were 
engraved and printed by the U. 8. Geological Survey, Bailey 
Willis editor, and 8. J. Kiibel chief engraver. 

In the first number of the Atlas are the following twelve folios : 


. Livingston folio, Montana, by Iddings and Weed geologists, 
Arnold Hague in charge. 

. Ringold folio, Georgia-Tennessee, by C. W. Hayes. 

. Placerville folio, Cal., by Lindgren and Turner, Becker in 
charge. 

. Kingston folio, Tenn., by C. W. Hayes. 

. Sacramento, Cal., by Lindgren, Becker in charge. 

. Chattanooga, Tenn., by C. W. Hayes. 

. Pike’s Peak, Col., by Whitman Cross. 
With a special sheet, the Cripple Creek special map also 

by Mr. Cross. 

. Sewanee, Tenn., by C. W. Hayes. 

. Anthracite-Crested Butte, Col., by Cross and Eldridge, Em- 
mons in charge. 

. Harpers Ferry, Va., Md., W. Va., by Arthur Keith. 

. Jackson, Cal., by H. W. Turner, Becker in charge. 
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12. Esteville, Ky., Va., Tenn., by M. R. Campbell, B. Willis in 
charge 

The following folios are also ready for distribution : 

13. Fredericksburg, Md., Va. 
14, Staunton, Va., W. Va. 

15. Lassen Peak, Cal. 

16. Knoxville, Tenn., N. C. 

17. Marysville, Cal. 

18. Stuartsville, Cal. 

19. Stevenson, Ala., Ga., Tenn. 
20. Cleveland, ‘Tenn. 

They are prepared by the U. S. Geological Survey and may be 
had for the price of twenty-five cents each from the Director of 
the Survey. The sheets of the Atlas began to appear in 1873. 

H. S. W. 

3. Heonomie and Geologic Map of New York State.— 
Mr. F. J. H. Merritt, the Director of the New York State 
Museum, has prepared a small map, on a scale of about 14 miles 
to the inch,in which are indicated by colors and symbols the 
geological formation and the localities of economic minerals of 
the state. The geological features are based upon the map of 
1844, with additions and corrections derived from maps and 
papers more recently published, and the unpublished material fur- 
nished by H. P. Cushing, W. B. Dwight, H. L. Fairchild, P. F. 
Schneider, F. J. H. Merrill, C. S. Prosser, Heinrich Ries and C. H. 
Smyth, Jr. The chief modifications of the geology from the older 
maps are seen in the areas of Cambrian and Pre-Cambrian, and 
of Devonian. In regard to the former the recent clearing up of 
the “Taconic controversy” has resulted in a more accurate 
delineation of the areas along the eastern border of the state. 
The results of recent studies in classification and areal distribu- 
tion of the Devonian formations, is seen in the more accurate 
delineation of the areas of its three chief formations; the Upper 
Helderberg, Hamilton and Chemung. We notice that no attempt 
is made to distinguish the Olean from the underlying Upper 
Devonian formations, and a single color is used for all the forma- 
tions from the top of the Hamilton upward to the Carboniferous. 
The upper limit of the Hamilton is evidently traced through the 
central part of the state by the Tully limestone, and as this is 
wanting in the western and eastern parts of the state, the limit 
is apparently placed at the point in the succession where the first 
representatives of neo-Devonian fauna: begin, rather than where 
the meso-Devonian species cease. This draws the line at the one 
point in the series where the faunal change is evident in such 
sections as lack the lithological change from shales to limestone. 
If geologists, studying this part of the series, will bear in mind 
that the Tully limestone faunally belongs with the upper 
(Chemung) rather than with the lower (Hamilton) faunas, they 
will not be confused in determining their horizon in Chenango 
County and the counties eastward, where the Tully limestone 
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phase is wanting, and some of the lower species occur above the 
base of the Chemung formation. H. Ss. W. 

4. Lakes of North America; by Isrart C. RussELt, pp. 1-125, 
figs. 1-9, Plates 1-23, Boston, 1895 (Ginn & Co.).—This little 
book, which its author modestly calls “a reading lesson for stu- 
dents of geography and geology,” is more thaa a geological trea- 
tise on the nature and significance of lakes in the surface topog- 
raphy of the country. While it lacks nothing of scientific 
precision, and the orderly arrangement of the subject-matter is all 
that a specialist could wish, there is, also, something of that 
indescribable literary flavor found in Humboldt’s “ Ansichten der 
Natur” which indicates not only a thorough knowledge and 
appreciation of the details of the topography, but an esthetic 
sense of what constitutes the beautiful in a landscape. 

As an illustration, in the midst of a description of the location 
and dimensions of Lake Tahoe, the author observes: “ On looking 
down on Lake Tahoe from the surrounding pine-covered heights, 
one beholds a vast plain of the most wonderful blue that can be 
imagined. Near shore, where the bottom is of white sand, the 
waters have an emerald tint, but are so clear that objects far 
beneath the surface may be readily distinguished. Farther lake- 
ward, the tints change by insensible gradation until the water isa 
deep blue, unrivaled even by the color of the ocean in its deepest 
and most remote parts. On calm summer days, the sky with its 
drifting cloud banks and the rugged mountains with their bare 
and usually snow-covered summits, are mirrored in the placid 
waters with such wonderful distinctness and such accuracy of 
detail that one is at a loss to tell where the real ends and the dupli- 
cate begins, etc.” This is immediately followed by a scientific 
definition of the transparency as rendering a white disc 9°5 inches 
in diameter visible at a depth of 108 feet, the light traversing 
twice that distance through the water to reach the eye. The 
various chapters discuss in a brief but satisfactory manner the 
origin of lake basins, the movements of lake waters and their 
geological functions, the topography of shores, and the relation 
of lakes to climate and to time. The facts are largely derived 
from the author’s own observations, which have been more elab- 
orately described in the various publications of the United States 
Geological Surveys. He has also drawn from the observations of 
other workers in this field, as Gilbert, Davis, Dawson, Dutton, 
King, LeConte, Upham, Warren and others. A supplementary 
note on the classification of lakes by Wm. M. Davis closes this 
very readable book. H. 8. W. 

5. Phonolitie Rocks from Montana; by Water Harvey 
Weep. (Communicated.)—The writer has recently returned from 
a reconnaissance trip through the Bear Paw mountains, Montana, 
where the two phorolitic rocks described in the November num- 
ber of this Journal (vol. ], p. 394, 1895) were found in place. The 
mountains present a fine example of a group of dissected vol- 
canoes. A large part of the area is covered by extrusive basaltic 
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rocks, scorias, breccias, and lava flows, while in the central por- 
tion of the range massive igneous rocks are well exposed as 
stocks, breaking up through but slightly disturbed Cretaceous 
strata. The basalts are probably leucitic and closely resemble 
those of the Highwood mountains. The rocks described occur 
as dikes cutting metamorphosed Cretaceous beds, and are found 
in the central portion of the mountains. 

A further account of the geology and of the unusual rock 
types of this mountain group will be published jointly with Pro- 
fessor Pirsson at a future date. 

6. Crystallography: A Treatise on the Morphology of Crys- 
tals ; by N. Story-MasketyneE, M.A., F.R.S., Professor of Min- 
eralogy, Oxford. 521 pp., Oxford, 1895 (The Clarendon Press). 
—More than fifty years have passed since Professor W. H. Miller 
published his classical work on Crystallography, which he based 
in part upon methods already known, but at the same time devel- 
oped from them in a manner wholly his own, a system which has 
ever since borne his name. Early adopted by a limited school of 
Austrian crystallographers, it has gradually won for itself recog- 
nition, until now there are few workers who have not given proof 
of their conviction as to its superiority by adopting it. During 
this time many important works on Miller’s System have been 
published both in German and French, but until now no notable 
contribution to it has been made in his own language. The 
present work of Professor Story-Maskelyne goes tar to recon- 
cile us for this long gap since in thoroughness and fullness of 
treatment it leaves nothing to be desired. The public may con- 
gratulate itself that the gifted author has felt finally ready to 
give to it the manuscript that he has had so long in preparation. 
The volume is limited to the Morphology of Crystals, discussing 
in detail the relations between the planes of a system, the proper- 
ties of zones, the kinds of symmetry, the six crystalline systems 
and the methods of measurement and calculation of crystals. 
The whole is developed with admirable clearness and system, and 
will be studied carefully by all interested in this branch of 
science. The author promises a companion volume, dealing with 
the physical side of crystallography, and it is to be hoped that 
this may not be long delayed. 


III. Borany. 


1. Missouri Botanical Garden. Sixth Annual Report. St. 
Louis, 1895.—From the present report will be missed, but by no 
means as a real want, the full account of the proceedings at the 
two annual banquets instituted by Mr. Shaw, and the annual 
“Flower Sermon,” which has not been, as a rule, particularly 
edifying. The trustees have been wise in dropping these matters 
and bringing out into their deserved prominence the excellent 
botanical contributions by the Director and others. Professor 
Trelease gives an admirable monograph on the interesting mono- 
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typic Leitneria, hitherto known with certainty only in Florida, 
but now discovered in the lowlands of southeastern Missouri. 
Mr. Jared G. Smith contributes a revision of the North Ameri- 
can species of Sagittaria and Lophotocarpus, describing rather 
more than twénty of the former. He also, in a separate paper, 
notes a few facts relative to some new or little known species. 
Mr. Herbert J. Webber publishes some striking observations 
regarding the dissemination of certain species of Yucca, and 
comments on its relation to leaf-reflexion. Mr. B. F. Bush con- 
tributes interesting notes in regard to the plants which occur on 
the mounds in Atchison county, Missouri. The illustrations by 
Miss Johnson are, like those from her pencil in previous reports, 
remarkably spirited as well as accurate. G. L. G. 

2. Index Kewensis.—An enumeration of the genera and species 
of flowering plants from the time of Linnaeus to the year 1885 
inclusive, together with their authors’ names, the works in which 
they were first published, their native countries and their syno- 
nyms; compiled at the expense of the late Robert Charles Darwin, 
under the direction of Joseph D. Hooker, by B. Daydon Jackson. 
Part IV, Oxford, Clarendon Press. 1895. 

This part finishes the treatise which botanists in all depart- 
ments owe to the generosity of Mr. Darwin. Sir Joseph Hooker 
gives in the preface the following interesting account of the 
inception of the work : 

“Shortly before his death, Mr. Darwin informed me of his 
intention to devote a considerable sum in aid of the furtherance 
of some work of utility to biological science; and to provide for 
its completion should this not be accomplished during his lifetime. 
He further informed me that the difficulties he had experienced 
in accurately designating the many plants which he had studied 
and ascertaining their native countries had suggested to him the 
compilation of an index to the names and authorities of all known 
flowering plants and their countries as a work of supreme 
importance to students of systematic and geographical botany, 
and to horticulturists, and as a fitting mode of fulfilling his inten- 
tions. 

“T have only to add that at his request I undertook to direct 
and supervise such a work, and that it is being carried out at the 
Herbarium of the Royal Gardens, Kew, with the aid of the staff 
of the establishment.” 

Even taking into account the errors both of date and name 
which unavoidably creep into a nomenclator planned on a scale 
so broad as to comprehend the generic and specific appellations 
bestowed during almost a century and a half, this work has fully 
carried out the liberal intentions of its patron. It is, as he pre- 
dicted, indeed of supreme importance to the students of botany in 
every field. It is, moreover, a lasting monument to the sagacity 
of Sir Joseph Hooker, who framed the page with full regard to 
convenience and rapidity of reference, and, lastly, it gives 
evidence, throughout, of conscientious work on the part of Mr. 
Jackson and his associates. G. L. G. 
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1. Le Pétrole, L’ Asphailte et le Bitume au point de vue géolo- 
gique par A. Jaccarp. 292 pp. Paris, 1895 (Félix Alcan)— 
Bibliotheque scientifique, Ixxxi.--The subject to which this 
volume is devoted is one of high scientific interest as well as great 
economic importance. The author, M. Aug. Jaccard, who died 
at Locle, Switzerland, on the 5th of January of the present year, 
had devoted much of his life to the study of this department of 
geology and his clear, systematic presentation will be found 
interesting and valuable. He gives a critical history of the vari- 
ous scientific theories in regard to the origin of petroleum, from 
the time of von Buch (1801); he also discusses its mode of forma- 
tion and the important deposits. A later account is given of 
bitumen, asphaltum, natural gas, etc. The closing chapter con- 
tains some statistics in regard to the production of petroleum 
and suggestions in regard to its future. The author declares him- 
self strongly in favor of the sedimentary and organic origin of 
the deposits of hydrocarbons as opposed to the eruptive and inor- 
ganic; he also repeatedly argues that it is unnecessary to invoke 
violent causes to explain the observed facts. Further he urges 
that many authors have confounded the original formation of 
bitumen with the subsequent phenomenon of its reappearance at 
the surface. 

2. Les Aurores polaires par AtFrepD ANGOT. 318 pp. 8vo. 
Paris, 1895 (Félix Alcan)-——Bibliothéque | scientifique interna- 
tionale.publiée sous la direction de M. Km. Alglave, Ixxx.— 
An interesting and popular account is given of auroras in their 
many forms; numerous excellent illustrations show some of the 
most remarkable occurrences. The various theories advanced to 
account for auroras are detailed, and preference is given to that 
of Edlund, based on unipolar induction, as being most satisfac- 
tory (Swedish Acad., vol. xvi, 1878). An appendix, of 90 pages, 
gives a catalogue of auroras observed in Europe below lat. 55° 
from 1700 to 1890, 

38. Une Excursion en Corse—Princk Rotanp BONAPARTE. 
273 pp. Paris, 1891.—This handsome volume is an interesting 
account of a visit by Prince Roland Bonaparte to Corsica in 
1887. The scientific observations made, in physical geography, 
geology, anthropology, etc., were presented at a meeting held in 
Berne on December 18, 1889. The story of the trip, its incidents, 
the picturesque features of that charming region, are here pre- 
sented in most readable form, Several beautiful views add 
charm to a very attractive volume. An extensive bibliography 
of works relating to Corsica fills the latter half of the work. 

Wituiam Westey & Son: The Natural History and Scientific Book Circular, 
No. 124: Astronomy, including works from the Libraries of Sir G. B. Airy, F.R.S., 
and A. C. Ranyard, F.R.A.S. 56 pp, including 1789 numbered works. 
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dalite, Montana, 396. 
native, Michigan, 246. 

Tetrahedrite, plumbiferous, British 
Columbia, 
cal properties, 387. 

Urbanite, Sweden, 76, 351. 
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EXTRA FINE AND RARE MINERALS, 


Our determination to materially increase the supply 
of fine specimens has been bringing to New York 
recently really wonderful collections of splendid min- 
erals. It is possible to mention here only a few of 
these ; for fuller lists send for our Bulletin. 

More Arkansas Quartz. Most brilliant and lim- 
pid! Three shipments recently arrived. Groups large 
and small; single crystals so beautiful that ‘‘ they 
make your mouth water ;” crystals with a marvellous 
seriesof phantoms ; choice chloritic enclosures ; twisted 
crystals ; distorted crystals; crystals with rare planes 
and rarer etchings; flat crystals; elongated crystals ; 

crystals so attractive that you simply cannot resist their charms! All the 
best collectors are buying them. The low prices are a surprise even to our 
customers, 

Rare Old Pennsylvania Minerals. An old-time collection was recently 
picked, yielding us considerable exceptionally good material. A fine series 
of rare forms of Pyrite crystals from Lancaster Co., 5c. to 25¢.; excellent 
Malachite from the Jones Mine; 50c. to $1.00; Stalactitic ** Steamboat” 
Wavellites, 10c. to 50c.; good Coeruleolactite, 10c. to 50c.; extra fine Zaratite, 
$1.00 to $2.00; Genthite, 25 to 50c.; choice Chesterlite crystals and groups, 
10c. to $1.00; large crystals of Clinochlore, 25c. to $1.50 ; beautiful polished 
Williamsite, 50c. to $1.00; also iridescent Limonite, crystallized Diaspore, 
gem Pyrope Garnets, two fine French Creek Chalcopyrites, ete. 

Our Magnificent Stock of Gap Mine Millerites is a perpetually increas- 
ing surprise to our customers. Such a large collection and such an exqui- 
sitely beautiful velvety sheen on the crystallized plates of Millerite were never 
before dreamed of. Best quality of specimens, 25c. to $2.50; a few extra 
large, $3.00 and $4.00. 

Variscite from Utah, in gorgeous polished slabs, being sections of nodules 
of pure Variscite, rich green inside, surrounded by yellow agate-like band- 
ings. One of the liveliest minerals now in the market. A,few extra fine 
specimens, $4.00 to $5.00, 36.00 and 310.00. We will have cheaper speci- 
mens as soon as we can have our rough material worked up. 

Polished Sunstone from Norway, in large slabs, the best we have ever 
had, $3.50, $5.00 and $6.00. 

Jasperized Wood, a large lot of finest quality, complete sections, showing 
bark and highly polished, 35c., 50c., 75c., 31.00 and up to $5.00 and $10.00. 
Our $2.00 sections make unique paperweights, and we suggest them as most 
acceptable holiday gifts. 

Rutilated Quartz from Madagascar. Unexcelled quality and greatly 
reduced prices make an enormous demand for our magnificent polished speci- 
mens, $3.00, $5.00, $7.50, $10.00, $12.50, $20.00 and 335.00. One very large 
museum specimen with needles a foot long, $125.00! Watch Charms in 
hearts and triangles, $2.00 and $3.50. 

Chloritic Pseudomorphs after Staurolite from N. H. (new) 5c. to 25e. 

Muscovite, sharp crystals, green when viewed transversely and brown 
when viewed through the vertical axis, 5c. to 15¢.; twins, 25c.; groups ec. 
to 50e. 

Wurtzite Crystallized from Missouri, 50c. to $2.50. 

Reticulated Cerussite, very fine from N. M., 25c. to $2.00. 

Crystallized Coquimbite and Roemerite from Chili, a fine lot, 50c. to 
x2.00. Also Copiapite, Kréhnkite, Tamarugite, ete 

Alabandite from Arizona, good, showy specimens, 25c. to $2.00. 

For many other minerals as good as the foregoing see our Bulletin just out. 
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Aerodynamics, experiments in, Lang- 
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temperatures at great depths, 1, 508. 

Age of the earth, King, v, 1; Fisher, 
v, 464. 

Agricultural analysis, Wiley, 1, 431. 

Air, diselectrification, Kelvin, ix, 470. | 

liquefaction of, by Perkins, Da- | 

vidson, ix, 235. 


| Alabama, geological survey, see GEOL. 
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Industrial and Scientific Society, 
i, 257. 
Alaska, expedition to, Russell, ii, 171. 
Albirupean studies, Uhler, iv, 333. 
Alps, section of, Rothpletz, vii, 482. 
Alternating currents, Bedell and Cre- 
hore, v, 435; resonance analysis, 
Pupin, viii, 379, 473. 
Altitudes in the United States, dic- 
tionary of, Gannett, iv, 262. 
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growth, Miers, viii, 350. 
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lines of, Runge, 1, 71. 
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337. 
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Society of AMERICA. 
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vol. v, vii, 405. 
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Arms, J. H., Insecta, i, 256. 
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Astronomers, list of, Lan saster, i, 76. 
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240. 
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Observatory, Yale University, 


Transactions, v, 357. 
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viii, 257. 
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i, 76. 
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Practical, 
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Rayleigh, viii, 345; see argon. 
Atmospheric radiation, Hutchins, iii, 
857 ; Abbe, iii, 364. 
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468 ; 1, 449. 
Audubon monument, i, 337. 
Aurora, periodicity of, Verder, i, 156. 
problem, solution, Bigelow, i, 83. 
borealis, Trowbridge, vi, 195. 
Aurores polaires, Angot, 1, 509. 
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Kent, v, 362; vi, 155. 
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Barrett, W. F., Prictic 
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110; continuity of solid and liquid, 
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iv, 255. 
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150. 

colors of cloudy condensation, vi, 
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thermo-electrics, vii, 366. 
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of high temperature research, viii, 
3382; telephonic measurement of 
electromotive force, vii, 346 ; chro- 
nograph pendulum, viii, 396; col- 
loidal silver, viii, 451. 

| Base apparatus, iced-bar, Woodward, 
v, 33. 

| Bashore, H. B., 

| vii, 98. 

| Bather, F. A., Crinoidea of Gotland, 

| vii, 482. 

new storage, 
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Birds, North American, Nehrling, vii, 
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Blake, J. F., Annals of British Geo- 
logy, v, 525. 
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ter, i, 441. 
Practical, Bower, 78. 
Text-book, Vines, 76, 
Cellulose, 
ix, 482. 


481. 


[4 


BoTtany— 


Cross, eth and Beadle, | 


Die natiirlichen Ptlanzen-familien, 
Nos. 68, 69, Engler and Prantl, iii, 
162; Engelmann, vi, 76; Engler, 
1, 78. 

Elms of Massachusetts, Dame, i, 
254. 

European plants, index, Richter, i, | 
163. 

Flora of Mt. Desert, Rand and Red- 
field, viii, 431. 

Practical, Willis, ix, 77. 

Flowers of Field' and Garden, 


Matthews, 1, 78. 
India, vegetable 
viii, 511. 
Kewensis, Index, 1, 508. 
Lichens found in Britain, 
Vili, 
Mycetozoa, Lester, 
Nursery Book, Bailey, 
Oaks, West American, 
5388. 
Pilanzen-Teratologie, Pensig, ix, 78. 
Plants of Orizaba, Seaton, vi, 76. 
Practical Physiology, Darwin and 
Acton, ix, 77. 
of North America, 
rn ’s models of British Fungi 
in the British Museum, viii, 76. 
Synoptical flora of North America, 
vol. i, 1, 428. 


Watts, 


resources, 


Crombie, 
ix, 245. 

i, 442. 
Greene, i, 


Sargent, 


Botany— 


Aeration of solid tissues, Devaux, 
iv, 502. 

Anatomy 
Chatin, iii, 

Annual plants, 
304. 

Atmosphere, constitution, Phipson, 
viii, 431. 

Australian narcotics, ix, 483. 

Balken in den Holzelementen der 
Coniferen, i, 254. 

Bennettites Gibsonianus, fructifica- 
tion, Solms-Laubach, iii, 337. 

Berberis, movements of the stamens, 
Chauveaud, ix, 165. 


of plants, comparative, 
161. 


vitality, Holm, ii, 


Blanched seedlings, how they may 


be saved, Cornu, v, 356. 


Blaschka glass models of plants at 
Harvard Botanical Museum, ix, 
242. 

Botanie gardens in the equatorial 
belt and South seas, Goodale, ii, 
173, 260, 347, 484, 517. 

Botany, economic possibilities of, 
Goodale, ii, 271. 

Chalazogamy, Nawaschin, 1, +" 

Chlorophyll in leaves, Etard, iii, 436. 

Corticium Oakesii and Michenera 
Artocreas, notes on, Peirce, i, 163. 

Cultures experimentales dans les 
Alpes et les Pyrénées, Bonnier, 
i, 255. 

Dissemination, interesting method, 
Dusén, ix, 483. 

Endogens from Exogens, origin of, 
Henslow, vi, 77. 

Fructification von Be nnettites Gib- 
sonianus, Solms-Laubach, i, 331. 
Galapagos flora, Robinson and 

Greenman, 1, 135. 

Genus Lamourouxia, 
Greenman, 1, 169. 

Germination of seeds, effect of poison 
on, Cornevin, iii, 161. 

Grafting, Daniel, viii, 512. 
Hypertrophie des lenticelles chez la 
pomme de terre, Devaux, i, 442. 
Inflorescence in descriptive, Hy, 

viii, 513. 


Robinson and 


Intracellular crystallization, artifi- 
cial, Belzung, iv, 501. 

Isoetes lacustris, Farmer, i, 334. 

Laminariaces, mue iferous system, 
Guignard, iv, 501. 

Leaf-removal from grape vines, 
effect, Muntz, iii, 437. 

Mexican plants, Robinson and 
Greenman, 1, 150. 


Multiple buds, researches, Russell, 
iv, 501. 


Muscines, respiration, Jdénsson, 
viii, 431. 

Nitrification of soil, Dehérain, vi, 
158. 


Nutationskriimmungen, ete., Hans- 
girg, i, 335. 

Ovule and embryo-sac in Vincetox- 
icum, Chauveaud, iii, 486. 

Perfumes of flowers, localization of 
Mesnard, v, 355. 

Plants, action of Pyocyanic bacillus 
on, Charrin, vi, 158. 

Prodromus Faune Mediterranee, 
Carus, vi, 320. 

Protoplasmaverbindungen in 
Pflanze, Kienitz- Gerloff, i, 
bei Algen, Kohl, i, 520. 

Rainfall and leaf- form, Stahl, vi, 


der 
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BoTany— 

Recherches anatomiques sur les hy- 
brides, Brandza, i, 74. 

Root-grafting, Daniel, iii, 162. 

Species common to Europe and 
America, Blanchard, iii, 161. 

Sphenophyllum, l’appariel frutifica- 
teur, des, Zeiller, vii, 239. 

Terebinthacer, Jadin, viii, 513. 

Tribus der Gaertnereen, Solereder, 
i, 334, 

Turgescence and transpiration in 
fleshy plants, Aubert, vi, 77. 

Umbellifere, assimilation in, 
Lamarliére, iii, 160. 

Vegetation, influence of moisture 
on, Gain, v, 356. 

Water, absoption by roots, 
comte, ix, 167. 

See also under GEOLOGY. 
Bower, F. O., Practical Botany, ix, 78. 
Brackett, R. N., newtonite and rec- 

torite, ii, 11. 

Brandza, M., recherches anatomiques 

sur les hybrides, i, 74 
Branner, J. C., geol. survey of Ar- 

kansas, i, 485; ii, 847; v, 73. 
Brazil, nepheline rocks in, Derby, v, 

74 


de 


Le- 


Brewer, W. H., notice of Daniel 
Cady Eaton, 1, 184. 
Brigham, A. P., drift bowlders in 
central New York, ix, 213. 
Brigham, W. T., recent eruption of 
Kilauea, i, 507. 
British Geology, Annals, 1891, Blake, 
v, 525. 
Museum, catalogues of, Lydekker, 
i, 330. 
Broadhead, G. C., Cambrian and the 
Ozark series, vi, 57. 
Brigger, W. C., Eruptivgesteine des 
Kristianiagebietes, 1, 348. 
Brown, W., Practical Physics, v, 524. 
Browning, P. E., separation of ba- 
rium from calcium, iii, 314; of 
strontium from calcium, iii, 50, 638. 
separation of barium from 
strontium, iv, 459; separation of 
strontium from calcium, iv, 462. 
determination of iodine in haloid 
salts by arsenic acid, v, 334; 
influence of free nitric acid and 
aqua regia on the precipitation of 
barium as sulphate, v, 399. 
separation of copper from cad- 
mium, vi, 280. 
Briickner’s Klimaschwankungen, i, 
141. 
Burton, W. K., the great earthquake 
of Japan, 1891, iv, 80. 
Byerly, Fourier’s series and spheri- 
cal ete. Harmonics, vii, 160. 
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Cajori, F., History of Mathematics, 
vii, 321. 

Calcium lines, new, Eder and Valenta, 
vi, 150. 

California, State mineralogist’s report, 
1890, Lrelan, i, 440. 

bitumen, nitrogen content, Peck- 
ham, viii, 250. 

Cretaceous, so-called Wallala beds 
as a division of, Fairbanks, v, 473. 

gold ores, Turner, ix, 374, 478; 
mineralogical report, ix, 242. 

Call, R. E., serpent from Lowa, i, 297; 
silicified woods of eastern Arkansas, 
ii, 394 ; distribution of North Amer- 
ican Viviparide, viii, 182; Life of 
Ratinesque, ix, 247. 

Calvin, S., Lowa geol. survey, vol. i, 
1892, vi, 397. 

Cambridge Natural History, vol. iii, 
molluses, 1, 79. 

Campbell, G. F., double chlorides, 
bromides and iodides of cesium and 
zine, vi, 481; cw#sium-cobalt and 
cesium-nickel, ete., viii, 418. 

Campbell, M. R., Tertiary changes in 
the drainage of Virginia, viii, 21. 

Canada, geol. survey, iii, 77; ix, 248 ; 
1, 347. 

Candle fiames, law, Glan, vii, 400. 

Caoutchouc, structure, Lueders, 

35. 

Cape Cod, sea encroachment at, Marin- 
din, ii, 172. 

Carbon of the electric oven, spectrum, 
Deslandres, 1, 501. 

Carhart, H. S., a one volt standard 
cell, vi, 60; Physics for University 
students, ix, 238. 

Carnegie, D., law and 
Chemistry, viii, 257. 

Carus, J. V., Prodromus Faunz# Medi- 
terrane, etc., i, 73; vi, 320. 

Cary, A., geological facts on Grand 
river, Labrador, ii, 419, 516. 

Causties, demonstration, Wood, 1, 301. 

Cayeux, L., pre-Cambrian organisms, 
ix, $22; 1, 267. 

Celestial Handbook, Poole, v, 528. 

Chalmers, R., glacial lake St. Law- 
rence of Upham, ix, 273. 

Chamberlin, T. C., relationship of 
Pleistocene to Pre-pleistocene of 
Mississippi Basin, i, 359; diversity 
of the glacial period, v, 171; drain- 
age features of Upper Ohio basin, 
vii, 247; correction, 483. 

CHEMICAL WorkKs— 

Chemical Analysis, Crookes, viii, 
425; of Inorganic Substances, ix, 
316. 


vi, 


theory in 


i 

if 
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CHEMICAL Works— 

Calculations, Whiteley, iv, 73. 

Lecture Experiments, Newth, 
v, 68. 

Technology, Wagner, iii, 535. 

Theory, Introduction to, Scott, 
iii, 152. 

Chemie, Jahrbuch der, Meyer, iv, 
72. 

Lehrbuch der allgemeinen, Ost- 
wald, v, 522. 

Chemiker, Handwoirterbuch von, 
Schaedler, i, 482. 

Chemischen Dynamik, Stettenhei- 
mer, ix, 469. 

Chemistry, Analytical, Ostwald, 
viii, 345. 

Armstrong and Norton, iii, 535 ; 
Barker, iii, 153; Bloxam, i, 68; 
Cox, i, 69; Mendeléeff, iii, 533; 
Ramsay, ii, 510; Smith and Kel- 
ler, iii, 153; Storer, viii, 425. 

Bibliography of, Bolton, vi, 301. 

Dictionary of Applied, Thorpe, 
ii, 341; vi, 395. 

Law and theory, Carnegie, viii, 

Lecture notes on, Weichmann, 
vi, 300. 

Organic, Hjelt, i, 242; Richter, 
ii, 509. 

Short History, Venable, ix, 230. 

Theoretical, Meyer, iv, 259; 
Nernt, ix, 315. 

Chemistry, international congress of 

applied, viii, 80. 

CHEMISTRY — 

Acetylene, commercial synthesis, 
Lewes, ix, 314; preparation of, 
Maquonne, v, 521. 

Acid, aflinity-coefficients of, Lell- 
mann, and Schliemann, v, 348. 

complex, containing septivalent 
iodine, Blomstrand, vi, 62. 

relative affinities, Lea, vii, 445. 

Alcohol, dehydrating, Wislicenus 
and Kaufmann, 1, 499. 

of the fatty series, new, Sund- 
wik, v, 521. 

Alkaline perchlorates, detection, 
Gooch and Kreider, viii, 38. 

Alkaloid from Conium maculatum, 
Ladenburg and Adam, ii, 428. 

Allotropic silver, Lea, see SILVER. 

Aluminum, coating with other 
metals, Neesen, vii, 183; electro- 
metallurgy, Minet, ii, 67. 

Ammonia, specific heat of liquid, 
Ludeking and Starr, v, 200; 
Strombeck, vi, 73. 

Ammonium-cuprous double halogen 
salts, Wells and Hurlburt, 1, 390. 


CHEMISTRY— 


Ammonium-lead halides, Wells and 
Johnston, vi, 25. 

Antimony blue, Sebor, vii, 478. 

determination, Gooch and Grue- 
ner, ii, 213; and arsenic sepa- 
rated, Gooch and Danner, ii, 308: 
and bismuth alloys, thermo- 
electric heights, Hutchins, viii, 
226; and rubidium, double hal- 
ides, Wheeler, vi, 269. 

Arabinose produced from wheat 
bran, Steiger and Schulze, i, 427. 

Argon, Rayleigh and Ramsay, 1x,275. 

combined with benzene vapor, 
Berthelot, ix, 422. 

correction to paper on, Hill, 1, 
70. 

fluorescence, Berthelot, 1, 264. 

lines in the spectrum of atmos- 
phere, Newall, ix, 424. 

physical properties, Rayleigh, 1, 
264. 

Prout’s hypothesis, Hill, ix, 405. 

spark spectrum, Hartley, ix, 
425, 

specifie refraction, 1, 416. 

and helium, Hill, 1, 359; Bou- 
chard, 1, 501. 

in meteoric iror, Ramsay, 1, 264. 

refractivity and viscosity, Ray- 
leigh, |, 413. 

in uraninite, Ramsay and 
Crookes, ix, 421. 

Arsenic acid, Gooch and Phelps, 

viii, 216. 

with antimony and tin, Gooch 
and Hodge, vii, 382. 

with cesium and rubidium, 
double halides, Wheeler, vi, 88. 

in copper, estimation of minute 
quantities, Gooch and Moseley, 
Viii, 292. 

distinguished from antimony, 
Denigés, i, 427. 

tests for, Clark, vi, 297. 

Azoimide or Hydrazoie acid, Cur- 
tius, i, 154. 

inorganic synthesis, Wislicenus, 
iv, 421. 

Barium, determination in presence 
of calcium and magnesium, Mar, 
iii, 521; estimation of, Mar, i, 288. 
precipitation influenced by nitric 
acid and aqua regia, Browning, 
v, 399. 

separation from strontium by 
amyl alcohol, Browning, iv, 459: 
separation from calcium, Brown- 
ing, iii, 314. 

sulphate in analysis, Phinney, 
v, 468. 


[6 
i 


7] VOLUMES XLI-L. 521 


CHEMISTRY — 

Battery, secondary, chemistry of, 
Cantor, ii, 169. 

Bismuth, atomic mass, Schneider, 
ix, 313. 

Black sulphur of Magnus, Knapp, 
ii, 422. 

Boiling-point apparatus for deter- 
mining molecular masses, Sakurai, 
v, 346. 

Borneol and_ isoborneol, 
forms, Hobbs, ix, 449. 
Boron, amorphous, Moissan, iv, 497; 

1, 499. 
atomic mass, Abrahall, iv, 498. 
tri-iodide, Moissan, ii, 256. 
trisulphide and pentasulphide 
of, Moissan, v, 430. 

8-Bromvalerianic-acid, Spenzer, ix, 
110. 

Cesium and cadmium, double chlor- 
ides, bromides and iodides, Wells 
and Walden, vi, 425. 

ete., double halides, with thal- 
lium, etc., Pratt, ix, 397. 

chloride, double salts of, etc., 
Wells and Boltwood, 1, 249. 

properties, Beketoff, iii, 431. 

quantitative determination, 
Wells, vi, 186. 

rubidium, etc., double chlor- 
ides and bromides, Walden, viii, 
283. 

and rubidium chloraurates and 
bromaurates, Wells, Wheeler and 
Penfield, iv, 157. 

trihalides, Wells and Penfield, 
iii, 17. 

and zine, double chlorides, bro- 
mides and iodides, Wells and 
Campbell, vi, 431. 

Ceesium-cobalt and csium-nickel 
halides, ete., Campbell, viii, 418. | 

Cesium-cupric bromides, Wells and | 
Walden, vii, 94. 

Cesium-lead and potassium-lead 
haiides, Wells, v, 121. 

Ceesium-mercuric halides, Wells, iv, | 
221; crystallography of, Penfield, | 
iv, 311. 

Caffeine and theine, identity of, 
Dunstan and Shepheard, v, 522. | 

Calcium, barium and _ strontium, | 
carbides, Moissan, viii, 506. | 

Capillary phenomena and molecular | 
mass, Goldstein, i, 64. 

Carbazide and di-urea, Curtius and | 
Heidenreich, ix, 151. 

Carbon, allotropism of amorphous, | 
Luzi, iv, 497. | 

baron and silicon in electric | 
furnace, Moissan, vii, 476. | 


crystal 


CHEMISTRY — 


Carbon compounds, chemistry of, 
von Richter, ii, 509; dispersion, 
Barbier and Roux, i, 324. 

in meteoric iron, Moissan, 1, 
499. 

new forms, Luzi, iv, 251. 

sulphide, von Lengyell, vii, 235. 

oxidation of different forms, 
Wiesner, v, 431. 

preparation under high pres- 
sure, Moissan, vi, 477. 

produced from cyanogen, P. 
and L. Schiitzenberger, i, 241. 

Carbon boride, Moissan, viii, 505. 

chlorides, production, V. Meyer, 
ix, 312. 

di-iodide, Moissan, v, 2538. 

di-oxide determination, Gooch 
and Phelps, 1, 101; electricity 
produced in preparation of, 
Haussknecht, i, 518; industrial 
production of liquid, Troost, iv, 
421. 

monoxide, action of heat on 
Berthelot, ii, 67 ; new reaction, ii, 
170; density, Leduc, vi, 299. 

Carbonyl compounds, constants of 
refraction, Nasini and Anderlini, 
ix, 58. 

sulphide, Nuricsén, iii, 431. 

Carborundum, Miihlhaiiser, vii, 477. 

Charcoal, deportment with the halo- 
gens, ete, Mixter, v, 363. 

Chemical change, influence of mois- 
ture, Baker, viii, 422. 

phenomena at low tempera- 
tures, Pictet, v, 157, 482. 

reactions, dead space in, Lieb- 
reich, i, 239, ii, 170; in jelly, 
speed of, Reformatsky, i, 425; 
relation of refractive index to, 
Féry, vi, 68. 

and electrical energy in voltaic 
cells, Levay, ii, 66. 

Chloracetie acid, thermochemistry, 
Tanatat, vii, 76. 

Chlorates, estimation, Gooch and 
Smith, ii, 220. 

and nitrates, 
Roberts, vi, 231. 

Chloride of mercury 
Fitch, viii, 434. 

Chlorides, casium-cupric, Wells 
and Dupee, vii, 91; Wells, vii, 96. 

Chlorine expansion, Richardson, iii, 
430. 

generation of, 
Kreider, viii, 166. 

preparation, by nitric acid and 
manganese dioxide, Lunge and 
Pret, vi, 68. 


estimation of, 


batteries, 


Gooch and 
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Chlorine, properties of liquid, 
Knietsch, i, 153. 

Chloroform, effect of low tempera- 
tures, Pictet, ix, 150. 

Chromium, manganese and uranium 
in the electric furnace, Moissan 
and Violle, vii, 73; prepared by 
means of magnesium, Gliitzel, 
i, 153; separation from iron and 
aluminium, Riggs, viii, 409. 


Coal dust explosions, Thorpe,iv, 250. | 


gas flames, luminosity, Lewes, 
iv, 70. 
Compounds containing lead and 
extra iodine, Wells, 1, 21. 
Compressibility of hydrogen, oxy- 
gen, nitrogen, Amagat, i, 512. 
Copper, chemical equivalent, Beach, 
vi, 81. 
crystals in ‘‘aventurine glass,” 
Washington, viii, 411. 
separation from 
Browning, vi, 280. , 
sulphate, electrolysis, in vacuo, 
Gannon, ix, 58. 


cadmium, 


Cryohydric temperatures, Schreine- 


makers, vii, 2382. 

Cupric chloride solutions, relations 
of to heat, Reicher and Van De- 
venter, i, 66. 


Cyanogen, structure of the flame, | 


Smithells and Dent, viii, 424. 


Dextrine and yum arabic, molecular | 


masses, Linebarger, iii, 426. 
Diammonium, Curtius, ix, 56. 
Diamond, production artificially, 

Moissan, viii, 68. 

Di-ethyl hydrazine, Harries, ix, 151. 

Dihydroxytartaric acid as a reagent 
for sodium, ix, 313. 

Electrolysis of alkali salts, Arrhe- 
nius, vii, 72; of a liquid, indirect, 
Andreoli, 1, 344; by alternating 
currents, Hopkinson, Wilson, and 
Lydall, viii, 66 ; of steam, Thom- 
son, vii, 315. ; 

Electrolytic gas, temperature 
ignition, Freyer and V. Meyer, 
v, 156. 

Elements, genesis of, Crookes, i, 429. 

Endothermic decompositions ob- 


of | 


tained by pressure, Lea, vi, 413; | 


reaction effected by mechanical 
force, Lea, vi, 241. 

Energy asa dimensional unit, Ost- 
wald, v, 251; loss due to chemi- 
eal union, Gore, v, 520. 

Ethane and propane, Hainlen, ix, 
149. 

Ethyl ether, preparation of, Krafft, 
vii, 479. 


Explosive mixtures, temperature of 
ignition of gaseous, Meyer and 
Miinch, vii, 315. 

Ferrous iron in silicates, Pratt, viii, 
149. 

Fluorine, free, produced by chemi- 
cal means, Brauner, viii, 423. 

physical properties, Moissan, 
iii, 149, 429. 

Fluosulphoniec acid, 
Kirman, v, 252. 

Freezing points of very dilute solu- 
tions, Raoult, v, 67. 

Fusing points, high, V. Meyer, Rid- 
dle and Lamb, ix, 228. 

Gases, separation by electric dis- 
charge, Baly, vi, 296. 

Gaseous hydrocarbons, heats of 
combustion, Berthelot and Matig- 
non, vii, 74. 

Gravi-volumeter, Japp, iii, 149. 

Halogens, determination in mixed 
silver salts, Gooch and Fairbanks, 

Heat, influence on chemical reac- 
tions, Lemoine, vii, 233. 

of combustion of nitrogenous 
animal products, Berthelot and 
André, i, 66. 

of fusion and solubility, Walker, 
i, 65. 

re-conversion of, into chemical 
energy, Naumann, v, i595. 

Helium, Ramsay, Collie 
Travers, 1, 259. 

compound nature of, from cle- 
veite, Runge and Paschen, 1, 413. 

line, wave length of the Ds, 
Palmer, 1, 357. 

spectrum, Crookes, 1, 302. 

Hydrate of sodium trioxide, Tafel, 
ix, 148. 

Hydrazine, inorganic preparation, 
Duden, ix, 311. 

hydrate, Curtius and Schulz, 
ii, 257. 

Hydrazoic acid, Curtius and Raden- 
hausen, i, 427. 

Hydrogen, occlusion by lead, New- 
mann and Streintz, iii, 533; 
physical constants, Olzewski, ix, 
469; reaction of, with chlorine 
and oxygen, Harker, v, 349; effect 
on electrical properties of pal- 
ladium, Brucchietti, vii, 396. 

and oxygen, relative densities, 
Rayleigh, iv, 418. 

peroxide, anhydrous, Wolffen- 
stein, ix, 229; in the atmosphere, 
Bach, viii, 67; in the electrolysis 
of sulphuric acid, Kuriloff, vi, 70 ; 


Thorpe and 


and 
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color, etc., of, Spring, 1, 343; and 
ozone, constitution, Traube, vi, 
474. 

phosphide, Retgers, ix, 148. 

Hydrosulphides, metallic, Linder 
and Picton, iii, 332. 

Hydroxylamine, constitution, Kolo- 
toff, vi, 71; free, de Bruyn, iii 
151, iv, 253, v, 480; Bruhl, vii, 
235. 

Hyponitrous acid, Thum, vii, 317. 

Indigo-carmine, synthesis of, Hey- 
mann, ii, 257. 

Inorganic salts, fusing points, Meyer 
and Riddle, vii, 130. 

Todates, alkaline, Wheeler and Pen-— 
field, iv, 123. 

Iodic acid, action of reducing agents 
on, Roberts, vii, 422; viii, 151. 
Iodine, base- forming function of, 
Meyer and Hartmann, vii, 399 ; 
new bases, Meyer and Hartmann, 

viii, 503. 

in haloid salts determined by 
arsenic acid, Gooch and Brown- 
ing, v, 3384 

in its solutions, chemical con- 
dition, Gautier and Charpy, i, 241. 

Ions, color of, Ostwald, v, 347 ; Lea, 
ix, 357; electromotive activity of, 
Nernst and Pauli, v, 156. 

Iron carbonyl, Mond and Linger, 
iii, 151 ; in water gas, Roscoe and 
Scudder, iii, 152. 

manganese and calcium, separa- | 
tion, Riggs, iii, 135. 

and nickel- tetracarbony], Mond | 
and Quincke, ii, 424. 

Isomorphism, Retgers, iii, 68. 

Lactic acid resolved into optically 
active consituents, Purdie and 
Walker, v, 66. 

Levolactic ferment on 
rhamnose and mannitol, 
vii, 75. 

Lead tetracetate, Hutchinson and 
Pollard, vii, 75; tetrachloride, 
double salts, Wells, vi, 180. 

Lummer-Brodhun prism in colori- 
metry, Kriiss, viii, 66. 

Magnesium chloride separated from 
the chlorides of sodium and potas- 
sium, Riggs, iv, 103. 


dextrose, 
Tate, 
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Manocrymeter, De Visser, vii, 130. 

Masrium, new element, Richmond 
and Off, v, 66. 

Mercurie sulphide, change of black 
to red, Spring, 1, 342. 

Merecurous chloride, size of the 
molecule, V. Meyer and Harris, 


viii, 506. 
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Mercury, detection in cases of 
poisoning, Lecco, ii, 68. 

Metallic carbonyls, Mond, iv, 422. 

Metals, fluidity below their melting 
points, Spring, ix, 467. 

and oxides in the electric arc, 
fusion and volatilization, Moissan, 
vii, 131. 

Molecular formula of hydrogen 
fluoride, i, 514; formulas of 
liquids, Ramsay, vii, 396. 

mass determined from rate of 
evaporation, Kronberg, vi, 296; 
determinations of by means of 
solid solutions, Van’t Hoff, i, 1 
new principle of determining, 
Nernst, i, 239; titration method 
for determining, Kiister, viii, 65. 


52; 


Molybdenum and tungsten, new 
oxygen compounds, Péchard, iii, 
70. 


Motochemistry, Molinari, vii, 233. 

Nickel and cobalt, atomic masses, 
Winkler, ix, 312. 

Nitrates, iodometric determination 
of, Gooch and Gruener, iv, 117; 
Gruener, vi, 42. 

Nitric acid, reduction by ferrous 
salts, Roberts, vi, 126. 

Nitro-copper, Sabatier and Sende- 
rens, vi, 394. 

Nitrogen, anomaly in the density, 
Rayleigh, viii, 504 ; see ARGON. 

explosive haloid compounds, 
Seliwanow, viii, 67. 

group, new element, Bayer, ix, 
230. 

preparation and properties of 
pure, Threlfall, vi, 476. 

and air, refractive indices of 
liquid, Liveing and Dewar, vi, 478. 

monoxide, Smith, vii, 475 ; Vil- 
lard, ix, 57; boiling and freez- 
ing points, Ramsay and Shields, 
vi, 297. 

peroxide, dissociation, Ostwald, 
iii, 430. 

trioxide, Lunge and Porschnew, 
ix, 56. 

Nitro-metals, Sabatier and Sander- 
sens, vii, 478 

Osmotic experiment, Nernst, i, 152. 

pressure, Planck, i, 151; Boltz- 
mann, i, 512; measurement of, 
Tammann, iv, 71. 

Oxidation of nitrogen by the spark, 
Lepel, iv, 421. 

Oxygen from calcium plumbate, 
Kassner, vii, 398. 

extraction from air, Kassner, 
i, 514. 
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Oxygen, hydrogen and _ nitrogen, 
densities, Rayleigh, vii, 234. 

in illuminating gas, vi, 478. 

for lime light, Hepworth, v, 
158. 

line spectrum, Eisig, vii, 479. 

liquid, optical properties, vi, 
69, 393; spectrum of, Olszewski, 
ii, 338. 

two-fold spectra, Baly, ix, 468. 

and air, liquefied, properties, 
Dewar, iv, 419. 

Ozone, formation at high temper- 
atures, Brunck, vi, 475; from 
oxygen, Shenstone and Priest, vi, 
394 ; produced by rapid combus- 
tion, [losvay, ii, 889 ; production, 
Frilich, iii, 150. 

Pentahalides, alkali-metal, iv, 42. 

Perchlorates, Kreider, 1, 287. 

Perchloric acid, preparation, etc., 
Kreider, ix, 443. 

Persulphates, crystallized, Marshall, 
iii, 69. 


Petroleum in its relations to as- 
phaltic pavements, Peckham, vii, 
9 


Phenanthrene as a solvent in cryo- 
scopic determinations, Garrelli 
and Ferratini, vii, 232. 

Phenol, coefficient of molecular de- 
pression, Juillard and Curchod, 
iv, 72. 

Phosphoric acid, basicity, Berthe- 
lot, iii, 532. 

oxide, preparation of 
Shenstone and Beck, vi, 70. 


pure, 


Phosphorus, conversion of yellow to | 
red, Retgers, vii, 475 ; preparation | 


by the action of aluminum upon 
the phosphates, Rossel and Frank, 
viii, 68. 
Platinochlorides and platinum sub- 
chlorides, Lea, viii, 397. 
Platinum, polarization by oxygen 
and hydrogen, Markofsky, iii, 531. 
Potassium determined spectroscop- 
ically, Gooch and Hart, ii, 448. 
permanganate in iron analysis, | 
Roberts, viii, 290; and sulphuric 
acid, interaction, Gooch and Dan- 
ner, iv, 301. 
and lead, 
Wells, vi, 190. 
and sodium carbonyls, Joannis, 
vii, 318. 
Precipitated membranes, 
ability, Tammann, v, 252. 
Precipitates, separation of, at the 
surface-bounding electrolytes, 
Kiimmell, v, 157. 


peculiar halides, 


perme- 
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Quicklime, inertness, Veley, vi, 300. 


Quinite, Baeyer, iv, 252. 

Rotatory power of liquids, effect of 
temperature on, Aignan, vi, 392. 

Rubidium determined by the spec- 
troscope, Gooch and Phinney, iv, 
392. 

lead halides, etc., Wells, vi, 34. 
and potassium trihalides, Wells 
and Wheeler, iii, 475. 

Salt-solutions, rise of, in filter 
papers, Fischer and Schmidmer, 
v, 431; temperature of steam 
from boiling, Sakurai, iv, 496. 

Sarcolactic acid produced by the 
fermentation of inactive lactic 
acid, Frankland and MacGregor, 
vii, 74 

Selenic acid, reduction by hydro- 
chloric acid, Gooch and Evans, 
1, 400. 

reduction by potassium bro- 
mide in acid solution, Gooch 
and Scoville, 1, 402. 

Selenious acid determined by potas- 
sium permanganate, Gooch and 
Clemons, 1, 51. 

Selenium, reduction of the acids 
of, by hydriodie acid, Gooch and 
Reynolds, 1, 254. 

Silica, volatilization 
vi, 299. 

Silicon, new form, Warren, ii, 423. 

carbide, crystallized, Miihl- 
haiiser, vii, 477. 

Silver, allotropic, Lea, i, 179, 259, 

482; ii, 312; Prange, i, 325. 
chlorides, Lea, iv, 444, 446. 
haloid molecule, disruption of, 

Lea, iii, 527. 
hemisulphate, Lea, iv, 322. 
hyponitrite produced from hy- 

droxylamine, Wislicenus, vii, 72. 
metallic,solutions, Lea, viii,345. 
notes on, Lea, iv, 444. 
oxide, estimation and dehy- 

dration of, Lea, iv, 249. 
solutions of metallic, Lea, viii, 


of, Cramer, 


and alkali-metals, double hal- 
ides of, Wells and Wheeler, iv, 155. 
Sodium, preservation, Rosenfield, 
ii, 70. 
Sodium-amine, ete., Joannis, i, 515. 
Solubility, law of, applied to solu- 
tions of salts, Linebarger, ix, 48. 
Solution and pseudo-solution, Lin- 
der and Picton, ix, 467. 
Solutions, nature of certain, and 
new means of investigating them, 
Lea, v, 478. 


= 
| 
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CHEMISTRY— 

Spectrum given by nickel-carbonyl, 
Liveing and Dewar, vi, 393. 

Stannic sulphide, Schmidt, ix, 149. 

Strontium, separation from calcium, 
Browning, iii, 50, 386; iv, 462. 

Sulphide solutions, physical consti- 
tutions, Picton, iii, 332. 

Sulphur, new modifications, Engel, 
ii, 509. 

Sulphuryl peroxide, Traube, ii, 340. 

Tartar emetic, standard solutions, 
Gruener, vi, 206. 

Tartaric acid, sensitive reaction for, 
Mohler, ii, 425. 

Telluric acid, iodometric method for 
the estimation, Gooch and How- 
land, viii, 375. 

Tellurium, double halides of, with 
potassium, rubidium and cesium, 
Wheeler, v, 267. 

Tetrazotic acid and 
Lossen, ii, 68. 

Tin tetrachloride and tetrabromide, 
Lorenz, 1, 500. 

Titanic acid in soils, Dunnington, 
ii, 491. 

Tungstous oxides, Headden, v, 280. 

Urea from albumin, Drechsel, i, 154. 

Vapor-densities, at low tempera- 
tures, Krause and Meyer, i, 323; 
determinations, Lunge and Neu- 
berg, i, 426. 

Vapor-pressures, determination, 
Charpy, i, 323; of solutions of, 
sulphur and phosphorus, Gugliel- 
mo, vii, 232. 

Water, composition of, by volume, 
Scott, vii, 316 ; mass-composition, 
Dittmar and Henderson, vi, 473. 

Zine, action on dilute sulphuric 
acid, Prellinger, i, 68. 

Chemist, American Association of, i, 

337. 

Choffat, P., geol. survey of Portugal, 

vii, 320. 

Chrono-photography, Marey, vi, 72, 

396. 

Clark, W. B., geology and physical 

features of Maryland, vii, 320. 

Clarke, F. W., constitution of certain 
micas, vermiculites and chlorites, 

ii, 242; Tschermak’s theory of the 

chlorite group, iii, 190 ; constitution 

of certain micas and chlorites, iii, 

378; constitution of ptilolite and 

mordenite, iv, 101; anorthite and 

epidote, viii, 429 ; zeolites, viii, 187; 

jade-like garnet from California, 1, 

76. 

Clarke, J. M., Clymenia of western 

New York, iii, 57 ; genus Acidaspis, 


derivatives, 
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iii, 158; list of species of the Oris- 

kany fauna N. Y., iv, 411; study 

of the brachiopoda, viii, 71. 
Claypole, Palzaspis of, iv, 428. 
Clayton, H. H., weather periods, vii, 


223, 
Clemons, C. F., determination of 
selenious acid by potassium per- 


manganate, 1, 51. 
Clinton iron ore, Smyth, iii, 487. 
Cloudland, Ley, ix, 168. 
Cloudy condensation, colors of, Barus, 
vi, 80. 
Coast Survey, U. S., base apparatus 
of, Woodward, v, 33. | 
Cobalt-solutions, color, Etard, iii, 431. 


Cohen, E., Meteoritenkunde, ix, 324. 

Coleman, A. P., antholite, Elzivir, 
Ontario, viii, 281. 

Colles, G. W., Jr., distance of the 


stars by Doppler’s principle, v, 259. 
Collin, Governmental maps, vii, 484. 
Colloid solutions, Linebarger, iii, 218. 
Color, intensities of lights of different, 

Mayer, vi, 1. 

of compounds and their chemical 

constitution, Schiitze, iv, 25: 

of hydrogen peroxide, 

Spring, 1, 343. 

photography, Lippmann, iv, 75, 
499, v.68; Newhaus, ix, 469 ; Vogel, 
iv, 423; Wiener, 1, 417. 

relations of atoms, ions and mole- 
cules, Lea, ix, 357. 

of solutions of salts as affected by 
the concentration of the ions, Line- 

barger, iv, 416. 

system, Rood, iv, 263. 

| Colorado Scientific Society, 
ings, iii, 541. 

Colors of cloudy condensation, Barus, 
v, 150, 528. 

| Comets, capture of, by planets, New- 

| ton, ii, 188, 482. 


ozone, 


Proceed- 


Compressibility and dilatation of 
gases, Amagat, i, 155; hydrogen, 


ete., i, 512. 

Comstock, C. B., value of the meter 
in inches, vi, 74 

Comstock, G. C., secular variation of 
latitudes, ii, 470. 

Concave gratings, asymmetry in, Ryd- 
berg, v, 350. 

Conductivity of rocks for heat, Kelvin 


and Murray, 1, 419; Peirce and 
Willson, 1, 435. See under Elec- 
trie. 

Connecticut, wooded area, map, Il, 
431. : 


Conrad’s works, republication, v, 335. 
Constant of aberration, Preston, vii, 


242. 


f 
fi 
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Contact maker, Bedell, Wagner and 
Mills, vii, 77. 

Conwentz, H., monographie der baltis- 
chen Bernsteinbiiume, i, 330; Unter- 
suchungen iiber fossile Hdélzer 
Schwedens, iv, 260; vii, 320. 

Copley medal, i, 258. 

Copper smelting, Peters, iii, 167. 

Coral reef of Kast Florida, Shaler, iii, 
155; reefs of the West Indies, 
Agassiz, v, 78, 358. 

Cordillere von Mérida, etc., i, 

Cordoba, Durchmusterung, 
vi, 159; atlas, viii, 432. 

Cornu, how blanched seedlings may 
be saved, v, 356. 

Corona, solar, Bigelow, ii, 1. 

Corsica, Bonaparte, 1, 509. 

Cox, E. J., Inorganic Chemistry, i, 69. 

Cramer, F., rock-fracture at Com- 


258. 
Thome, 


of California, ix, 242. 

Crawford Library, Royal Observatory, 
Edinburgh, catalogue of, i, 444. 

Crehore, A. C., effects of self-indue- 
tion and distributed static capacity 
in a conductor, iv, 389; work on 
alternating currents, v, 435. 

Crombie, J. M., lichens found in Brit- 
ain, viii, 77. 

Crookes, W., genesis of the elements, 
i, 429; select methods of chemical 
analysis, viii, 425; spectrum of 
helium, 1, 302. 

Crosby, W. O., composition of till or 
bowlder clay, ii, 259; Geology of 
Boston basin, vii, 79; fossil shells 
in the drumlins of the Boston basin, 
viii, 486. 

Cross, W., alunite and diaspore from 
the Rosita Hills, Colorado, i, 466; 
post-Laramie deposits of Colorado, 
iv, 19; new occurrence of ptilolite, 
iv, 96; igneous rocks of Mexico, v, 
119; laccolitie Mt. groups of Colo- 
rado, Utah and Arizona, 1, 74. 

Crystalline liquids, Lehmann, i, 428. 

Crystallization, light emitted during, 
Bandrowski, ix, 468. 

Crystallography, N. Story-Maskelyne, 
1, 507. 

Cutter, E., phonics of auditoriums, 
ii, 468 ; key note of auditoriums, 1, 
449. 

Cuvier prize awarded to U.S. Geol. 
Survey, iii, 242. 


D 


D’Achiardi, G., Tourmaline of Elba, 
vii, 145. 
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Dale, T. N., the Greylock synclinor- 
ium, ii, 347; plicated cleavage- 
foliation, iii, 317. 

Dall, W. H., Correlation papers, 
Neocene, v, 351 ; Tertiary mollusks 
in Florida, v, 441; subtropical 
Miocene fauna in Arctie Siberia, 
vi, 399; Miocene and Pliocene of 
Martha’s Vineyard, viii, 296. 

Dallmeyer, new lens, v, 158. 

Dame, L. L., elms and other trees of 
Massachusetts, i, 254. 

Dana, E. S., System of Mineralogy, 
iii, 539; Catalogue of American 
Mineral Localities, v, 441; Miner 
als and how to study them, 1, 274. 

Dana, J. D., Long Island Sound in 
the Quaternary Era, erratum, i, 
161. 

non-voleanic igneous ejections 
and the Four Rocks of New Haven, 
ii, 79; Percival’s map of the trap- 
belts of central Connecticut, and 
the upturning of the sandstone, ii, 
439. 

subdivisions in Archean history, 
iii, 454. 

Jura-trias trap of New 
region, iv, 165. 

New England 
Mississippi basin 
period, vi, 327. 

derivation and homologies of ar- 
ticulates, vii, 325. 

notice of Manual of Geology, ix, 
72, 161; biographical sketch of, ix, 
329. 

Daniell, A., 
ix, 472. 

Danner, E. 


Haven 


and the 
in the 


Upper 
Glacial 


Principles of Physics, 


W., separation of anti- 
mony from arsenic, ii, 308 ; inter- 
action of potassium permanganate 


and sulphuric acid, iv, 301. 

Darton, N. H., geology of the Florida 
phosphate deposits, i, 102; record 
of deep well at Lake Worth, Flor- 
ida, i, 105; fossils in the Archean 
rocks of Central Virginia, iv, 50; 
Oneonta and Chemung formations 
in eastern central New York, v, 
203; Magothy formation of Mary- 
land, v, 407; Cenozoic history of 
Eastern Maryland and Virginia, vi, 
305 ; Shawangunk Mtn., vii, 482; 
newly discovered dike at DeWitt, 
N. Y., ix, 456. 

Darwin, les Emules de, Quatrefages, 
vii, 159. 

Darwin, F., Practical Physiology of 
Plants, ix, 77. 

Daubrée, A., experimental researches, 
iii, 73; work on Experimental 
Geology, iv, 499. 


[12 
bined Locks Mill, Appleton, Wis., 
i, 432. 
Crawford, J. J., report on Mineralogy 
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Davenport, C. B., Urnatella gracilis, 
vi, 79. 

Davis, W. M., fossiliferous black 
shale of Connecticut, ii, 72; Con- 
necticut Triassic, vii, 186; Gaovern- 
mental maps, vii, 484. 

Davison, C., earthquakes in Great 
Britain in 1889, ii, 512: seismie 
periods, vii, 155; straining of earth 
and secular cooling, vii, 480 ; Leices- 
ter earthquake of Aug. 4, 1893, viii, 
78. 

Davison, J. M., kamacite, teenite and 
plessite, analyses, ii, 64. 

Dawson, G. M., geology of the Rocky 
Mountain region in Canada, ii, 259 ; 
upturned Cretaceous beds of British 
America, iii, 438; geological notes 
on coasts andislands of Behring Sea, 
vii, 186; elevation of the Rocky 
Mt. range in British America since 
the Cretaceous, ix, 463. 

Dawson, J. W., burrows and tracks 
of invertebrate animals, i, 245; 
early Cretaceous floras in Canada 
and the United States, v, 439; 
recent discussions in geology, vii, 
135; Canadian Ice Age, vii, 146. 

Day, D. T., Mineral Resources of the 
U. S., iv, 480; vi, 75; ix, 73. 

Decimal system of the seventeenth 
century, Gore, i, 22. 

Deep well at Lake Worth, Florida, 
Darton, i, 105. 

De Fodor, E., die Elektrischen Ver- 
brauchsmesser, i, 431. 

DeLaunay, L., Traité des Gites Min- 
éraux et Métalliféres, vi, 309. 

Delgado, J. F. N., chiastolite from 
Portugal, iv, 79. 

Deming, catalogue of radiant shoot- 
ing stars, i, 75. 

Denning, W. F., telescopic work for 
starlight evenings, ii, 178. 

Density of water varied with the 
temperature, Mendeléeff, iii, 239. 
Denudation in the Egyptian desert, 

Walther, ii, 177. 

Derby, O. A., xenotime as an acces- 
sory element in rocks, i, 308; mag- 
netite ore districts of Sao Paulo, 


Brazil, i, 311, 522; nepheline rocks 
in Brazil, v, 74; Cafion Diablo 


meteorite, ix, 101. 

Des Cloiseaux, A., Manuel de Miner- 
alogie, viii, 75. 

Dewey, F. P., catalogue of collections 
in Economie Geology in the U. S. 
Museum, iv, 259. 

Diatomacez, deposit of, Edwards, v, 
385. 

Dictionary, English-German and Ger- 

man-English, Fliigel, iii, 542. 


Dielectric 


27 


or 


XLI-L. 


Graetz and 


Le 


bodies, 

Fomm, viii, 428. 

constant and conductivity, Bouty, 
iii, 4382; constants, measurement 
of, Lecher, i, 242. 

Diller, J. S., mica-peridotite from 
Kentucky, iv, 286; geology of the 
Taylorville region, California, iv, 
330; Tertiary revolution in the 
topography of the Pacifie coast, vi, 
74: auriferous gravel of lacustral 
origin, Taylorsville, Calif., vi, 308 ; 
Shasta-Chico vii, 141; De- 
vonian rocks in Calfornia, vii, 416 

Ditte. A., Legons sur les Métaux, ii, 
958 ; iii, 335. 

Documents, Study of, Frazer, ix, 327. 

Dodge, F.S., Kilauea, August, 1892, 
v, 241; viii, 78. 

Dodge, R. E., pleistocene fossils, Win- 
throp, Mass., vii, 100. 

Dodge, W. W., Upper Silurian strata 
near Penobscot Bay, Me., iii, 412. 
Doelter, C., Chemische Mineralogie, i, 

441. 

Douvillé, Panama geology, v, 74. 

Duane, W., velocity of electric waves, 
ix, 297; 1, 104. 

Dumble, E. T., 
Texas, i, 329, 486, ii, 480, iv, 4 
354, vi, 307, vii, 319; Galveston 
deep well, vi, 38. 

Dunnington, F. P., titanie acid 
soils, ete., ii, 491. 

Dynamics, Glazebrook, ix, 484. 


series, 


geological survey of 
27, 


in 


E 


Eakins, L. G., astrophyllite 
tscheffkinite, ii, 34; new occur- 
rence of ptilolite, iv, 96; analysis 
of xenotime, vi, 256 ; new meteorite 
from Hamblen Co., Tenn., vi, 2838, 
482. 

Eakle, A. S., so-called schneebergite, 
1, 244. 

Earth, age of the, King, v, 1; 
v, 464. 

a magnetic shell, Bigelow, 1, 81. 

figure of, by means of the pen- 
dulum, study of, Preston, i, 445. 

mean density of, Poynting, viii, 
507, 508. 

Earthquake, the great Japan, 1891, 

Milne and Burton, iv, 80. 
in Great Britain, 1889, Davison, 
ii, 512. 
Eaton, D. C., notice of Letters of Asa 
, vi, 482; obituary notice of, 


and 


Fisher, 


Eccentricity of a graduated circle 
with one vernier, Wadsworth, vii, 
| 873. 


13] 


528 GENERAL INDEX. [14 


Echinoderms of Northeastern Amer- 
ica, Verrill, ix, 127, 199. 
Eclipses of the sun, total, Todd, viii, | 


Siwneds, A. M., infusorial earths of | 
the Pacific coast, ii, 369; Hudson 
River, ‘‘ Fiord,” iii, 182 ; deposit of | 
diatomacex, v, 385; discoliths in | 
clay beds, v, 527; Tertiary clay on | 
Long Island, N. Y., 1, 270; ornith- | 
ichnites from the Newark sand- 
stone, N. J., 1, 346. 

Egleston, T., Catalogue of minerals 
and synonyms, ii, 434. | 

Elastic lengthening, law of, Thomp- 
son, iii, 52; stress-strain function, 
finite, Becker, vi, 337. 

Electric are, alternating, Nichols, i, 1. | 

aureole, Lehmann, 1, 418. 

cell, a one-volt standard, Car- | 
hart, vi, 60. 

charges, loss of, in diffuse light | 
and in darkness, Branly, v, 528 ; 
potential of, Heydneiler, v, 350. | 

condition of the afr in high alti- 
tudes, viii, 69. 

conductivity of absolutely pure 
water, viii, 509 ; of flames, vii, 314; 
of gases, Braun, viii, 421; of rock 
magmas, Barus and Iddings, iv, 242, 

current, force exerted by, More- 
land, v, 392. 

currents of high frequency, 
Swinton, v, 350. 

discharge, action on gases and 
vapors, Ludeking, iv, 254. 

By harges and coronoidal, Pupin, 


pan Trouvé, i, 156. 

measurement, units adopted by 
National Academy, ix, 316. 

meters, de Fodor, i, 431. 

oscillations, Toepler, iv, 423; 
Zehnder, iv, 498; damping of, 
Bjerknes, ii, 511; frequency of, 
Patterson and Arnold, vi, 359; on 
iron wires, Trowbridge, ii, 223; of 
low frequency and their resonance, 
Pupin, v, 325, 420, 503; luminous 
effects, Ebert, viii, 427; of very 
small wave-lengths, Righi, vi, 396. 

properties of semi-permeable 
valls, Ostwald, i, 324. 

Yr udiations i in copper filings, Craft, 
vii, 77. 

refractor of liquids, Drude, 1, 418. 

resistance of allotropic silver, 
Overbeck, iv, 424: measured by 
alternating currents, Kohlrausch, 
yi, 150; of the human body, von 
Frey, iv, 76; measurement of, 
Price, viii, 425; of metals, Dewar 


and Fleming, iv, 499; standards of 
low, Jones, vi, 479. 
resonance, Bjerknes, 1, 71; ap- 
paratus, Righi, vii, 236. 
units, of National Academy, ix, 
316. 
waves, Hertz, vii, 244; Lecher, 
, 156, iii, 482. 
absorption of, Klemencic, vii, 
77; absorption power of metals for 
the energy of, iv, 498. 
double refraction, Mack, ix, 
316; Lebedew, 1, 419. 
at the extremity of a linear 
conductor, reflection of, Birkeland, 
vi, 72. 
Hertz on the propagation of, 
iii, 535. 
in ice, Blondlot, ix, 59; double 
refraction of, Biernacki, 1, 418. 
in insulating fluids, velocity, i, 
515. 
in open circuit, Elsas, i, 156. 
interference of, v, 159, vi, 397. 
on iron wires, Trowbridge, viii, 


photographic action in, i, 242. 
refraction by alcohol, Ellinger, 


velocity, Avons and Rubens, ii, 
511; Sarasin and de la Rive, vi, 
301; Trowbridge and Duane, ix, 
297; 1, 104. 

wave lengths, Wartz, i, 324. 

in wires, theory, Elsas, vi, 397. 

and light waves, Bjerknes, vi, 

72. 


Electricity, Chapters on, Sheldon, ii, 


511 

discharge through exhausted 
tubes, Thompson, ii, 426. 

influence of the character of me- 
tallic points on discharges of, 
Wurtz, v, 52% 

on iron’ wires, wave lengths, 
St. John, viii, 311. 

source of frictional, Christian- 
sen, viii, 508. 

of waterfalls, Lenard, iv, 423. 

and Light, Maxwell’s Theory, 
Boltzmann, iii, 536. 

and Magnetism, Emtage, ii, 510 ; 
iii, 155; S. P. Thompson, ix, 153. 


Electrification and cloud condensa- 


tion, Aitken, iv, 254. 


Electro-chemical Analysis, Smith, i, 


69. 
effects due to magnetism, Squier, 
, 443. 
equivalent of copper, Vanni, ii, 
511; Beaeh, vi, 81. 


Electromagnet, Thompson, i, 327. 


307. 

v, 254. 
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Pupin, 1, 
Helm- 


Electro-magnetic theory, 
326; of color dispersion, 
holtz, v, 434. 

units, ratio of, to electrostatic, 
Thomson and Searle, ii, 427 ; Abra- 
ham, iv, 254. 

Electrolysis, see CHEMISTRY. 

Electrolytic generation of gas, Chabry, 
ii, 511. 


Electrometer, capillary, Whitmore, iv, 


Electrometers, new, Bjerknes, vi, 72 ; 
small, Boys, ii, 342. 

Elliot, D. G., inheritance of acquired 
characters, iii, 338. 

Emerson, B. K., Holyoke and Deer- 
field trap sheets, iii, 146. 

Emtage, Electricity and magnetism,ii, 
510; iii, 155. 

Endlich, F. M., Manual of Qualitative 
Blowpipe Analysis, etc., v, 76. 

Engelhardt, H., Tertiiirpflanzen von 
Chile, iii, 3385; Miocene plants of 
northern Bohemia, iii, 336. 

Engelmann, die natiirlichen Pflanzen- 
familien, vi, 76. 

Engler, A., die natiirlichen Pflanzen- 
familien, Nos. 68, 69, iii, 162, 1, 78. 

Equipotential lines, Lommel, v, 435 ; 
and magnetic force-lines, von Lom- 
mel, vi, 479. 

Ether and matter, connection between, 
Lodge, vi, 395. 

Ethnology and Archeology, Journal 
of, Fewkes, i, 521. 

Ettingshausen, Ontogenie und Phylo- 
genie der Pflanzen, i, 332; fossile 
fiora von Schinegg, i, 331; Austra- 
lische Floren-element in Europa, i, 
382. 

Evans, P. S., Jr., reduction of selenic 
acid by hydrochloric acid, 1, 400. 


F 


Fairbanks, C., estimation of halogens 
in mixed silver salts, 1, 27. 
Fairbanks, H. W., so-called Wallala 
beds as a division of the California 
Cretaceous, v, 473; analcite-dia- 
base, San Luis, Cal., ix, 478. 
Fairchild, H. L., glacial lakes in west- 
ern New York, ix, 156; glacial 
lake in the Genesee valley, 1, 345. 
Farmer, J. B., Isoetes lacustris, i, 334. 
Farrington, O. C., crystallized azurite 
from Arizona, i, 300; chemical com- 
position of iolite, iii, 13. 
Fauna, North American, No. 7, vi, 240. 
Ferrel, W., measures of the intensity 
of solar radiation, i, 378. 
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Ferrier, W. F., harmotome from Port 
Arthur, i, 161; tungsten minerals 
in Canada, ii, 347. 

Ferry, E. S., persistence of vision, iv, 
192. 

Fireball, in Raphael’s Madonna di Fo 
ligno, i, 235 ; of Jan. 13, 1893, New- 
ton, vi, 161. 

Fisher, A. K., Hawks and Owls of the 
U. S., vi, 80. 

Fisher, on rock fusion, criticism of, 
Barus, vi, 140. 

Fisher’s new hypothesis, Becker, vi, 
137. 

Fisher, O., rigidity not to be relied 
upon in estimating the earth’s age, 
v, 464. 

Fishing banks from Cape Cod to New- 
foundland, Upham, vii, 123. 

Flame spectra at high temperature, 
Hartley, vi, 148; Cochin, vi, 392. 

Flames, petroleum, illuminating 
power, Mayer, i, 52. 

| suspended matter in, Stokes, iii, 
331. 

Flammarion, La Planéte Mars, v, 77 

Fletcher, Mexican meteorites, i, 
Optical Indicatrix, v, 255; Study 
of Rocks, 1, 426. 

Florida, Eocene and Miocene, Foerste, 
viii, 41. 

Neocene of, Dall and Harris, v, 
353. 

phosphate fields, Darton, i, 102; 
Johnson, v, 497. 

Reef, Agassiz, ix, 154. 

Tertiary mollusks of, Dall, v, 

Flying experiments, Lilienthal, 

479. 

machine, Maxim’s, ii, 342; 
cussion relating to, Langley, ii, 
vii, 41. 

Foam, Lord Rayleigh, i, 70. 

Foerste, A. F., Clinton oolitic iron 
ores, i, 28; Chipola Miocene of 
Bainbridge, Ga., and Alum Bluff, 
Fla., vi, 244; fossil localities in the 
early Paleozoics of Pa., N. J., and 
Vermont, vi, 485; Eocene and Mio- 
cene of Georgia aud Florida, viii, 
41. 

Foord, A. H., fossil cephalopoda in 
the British Museum, Pt. I, i, 488. 
Foote, A. E., meteoric iron of Cafion 
Diablo, ii, 418; meteoric iron from 
Garrett Co., Md., iii, 64; meteoric 
stone of Bath, South Dakota, v, 64. 

Foote, W. M., leadhillite pseudo- 
morphs in Missouri, 1, 99; northup- 
ite, 1, 480. 

| Forest influences, vi, 160. 


441. 


vii, 


dis- 


427, 
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Forestry, Outlines of, Houston, vi, 
0 


Foshay, P. M., glacier scratches in 
western Pennsylvania, ii, 172. 

Fossil, see GEOLOGY. 

Fouqué, F., feldspaths des roches 
voleaniques, ix, 477. 

Fourier’s Series and Spherical ete. 
Harmonics, Byerly, vii, 160. 

Frank, Lehrbuch der Botanik, ix, 75. 

Frazer, Tables for the determination 
of minerals, ii, 77; Study of Docu- 
ments, ix, 327. 

Frémy, E., Synthése du Rubis, ii, 482. 

French Academy, Botanical prizes, v, 

Friedel, C., Cours de Mineralogie, vii, 
145, 

Friendly Islands, iii, 243. 

Frost, E. B., treatise on astronomi- 
cal spectroscopy, translation, viii, 
257, 

Fuchs, E., Traité des Gites Minéraux 
et Métalliféres, vi, 309. 
Fungoid growths, effect 

Liversidge, iii, 245. 

Fusion, relation of melting point to, 

Barus, iii, 56. 


on gold, 


G 

Gage, A. P., Principles of Physics, 
1, 265. 

Gain, E., influence 
vegetation, v, 356. 

Galvanometer used with thermopile, 
Merritt, i, 417. 

sensitive, DuBois and Rubens, 
v, 300; Weiss, ix, 470. 

Gannett, H., dictionary of altitudes 
in the United States, iv, 262. 

Ganot’s Physics, 14th edition, v, 436. 

Gas analysis, Hempel, iii, 334. 

electrolytic generation of, Chabry, 
ii, 511. 
jets under pressure, Wood, i, 477. 

Gases, emission, Paschen, vii, 236. 

Geikie, A., history of volcanic action 
in the British Isles, ii, 178; iv, 76; 
geol. map of Scotland, v, 74. 

Geikie, J., Fragments of Earth Lore, 
vii, 147: glacial succession in Eu- 
rope, ix, 62. 

Geinitz, H. B., Lycopodiaceen aus 
der Steinkohlen Formation, etc., i, 
sv. 

Gelatine slides for lantern projections, 
Waggener, v, 78. 

Genth, F. A., contributions to mineral- 
ogy, No. 50, i, 394; No. 51, i, 401; 
No. 52, iii, 184; No. 54, iv, 381; 
penfieldite, a new species, iv, 260; 
‘*anglesite” associated with boléite, 
v, 32. 
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‘Geographical Club of Philadelphia, 


Bulletin, vi, 320. 

Geological Annual, 1889, Carez and 
Douvillé, ii, 76; iii, 436. 

Atlas of the U. S., Powell, viii, 
170; 1, 504, 

Congress at Chicago, vi, 306. 

laboratory, apparatus, Wolff, vii, 
355. 

map of Baltimore, Williams, v, 
73; Chattanooga, Tenn., Hayes, 
v, 163; Scotland, Geikie, 1, 74; 
New York State, 1, 505; 

GEOLOGICAL REPORTS AND SURVEYS— 

Alabama, i, 380, 436; ii, 515; Bul- 
letin, No. 3, iv, 427; No. 4, v, 
163; 1893, vii, 319; 1894, ix, 72. 

Arkansas, 1889, i, 485; 1888, ii, 

347 ; 1890, iii, 159 ; 1890, iv, 332; 

1892, iv, 428; 1891, v, 73. 

Canada, 1888-89, iii, 77, ix, 248; 
1892-93, 1, 347... 

Georgia, 1890-91, ii, 515, vii 
marbles, 1, 350. 

Illinois, vol. viii, Worthen, i 

Iowa, iv, 500; 1892, vi, 397; 
ix, 476. 

Kentucky, i, 4385 ; 
78. 

Michigan, 1891, 1892, v, 354, 1, 71. 

Minnesota, 1889, i, 246; 1890, v, 
73; vol. iii, vi, 239; 1893, ix, 
241; 1894, 1, 72 

Missouri, Bulletin Nos. 
No. 4, i, 435: No. i. 

1892, v, 35 vii, 147; vols. vi, 

vii, 1, 

New Jersey, 1889, i, 248; 1890, ii, 
70; 1891, iv, 77; 1892, vi, 308; 

1892, vii, 79; 1894, ix, 475. 

New York, Paleontology, vol. viii, 
Hall, iv, 330; vi, 289; vii, 319. 

Ohio, vol. vii, ix, 240. 

Pennsylvania, 1890, i, 248; iii, 536; 
v, 73. 

Portugal, Choffat, vii, 320. 

Texas, first annual report, 1889, i, 
3829, 486; second, 1890, ii, 430; 
third, 1891, iv, 427; 1892, v, 354, 
vi, 307; fourth, 1892, vii, 319. 
United States, ninth annual report, 

1887-88, i, 157; tenth, 1888-89, 
iii, 155; vol. xi, vi, 308; viii, 70; 
fourteenth, 1892-93, 1, 423. 

Geological Society of America, i, 160; 
meeting at Baltimore, ix, 155; Bos- 
ton, vii, 185; Brooklyn, viii, 348; 
Madison, vi, 302; Rochester, iv, 81, 
333; Springfield, 1, 348; Washing- 
ton, ii, 77, 344. 

Bulletin of, vol. ii, i, 434. 
of London, ix, 248. 
of Washington, v, 524. 


1890, 1891, iv, 
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Geological Survey, U.S., Cuvier prize GEOLOGY— 


awarded to, iii, 242. 
time, Walcott, vi, 307. 
Geologie, Roth, i, 249. 
comparée, Meunier, 1, 348. 
Geologists, international congress, i, 
71, 257; bibliography, iii, 71 ; meet- 
ing at Washington, ii, 78, 348; Zu- 
rich, vii, 318, viii, 79, 433. 
U.S. Association of Government, 
ii, 344. 
GEOLOGY (Works on)— 
Annals of British, 1891, Blake, v, 
525. 

Bulletin of the dept. of, Univ. of 
Calif., Lawson, vii, 147, ix, 72 
Of Canada, chemical contributions, 

Hoffman, ix, 324. 
Doctorate theses, 1, 73. 
Elementary, Bird, i, 249. 
Experiments in, Reyer, v, 164. 
As historical Science, Walther, ix, 
a1, 
Of India, Medlicott and Blanford, 
ix, 164. 
Journal of, v, 354. 
Manual, Dana, notice of, ix 
Practical, Krahmann, v, 525. 
Pennsylvania, Lesley, iii, 536. 
Of U.S., Economic, Tarr, vii, 151. 
GEOLOGY— 

Acidaspis, genus, Clarke, iii, 158. 
Aegina and Methana, petrograph- 
ical sketch, Washington, 1, 74. 
Alaska, fossil flora, Knowlton, vii, 

137. 
Algie, fossil calear 
iii, 337. 
Anchisaurus, restoration of, Marsh, 
v, 169. 
Anthracite, Pennsylvania, Steven- 
son, vi, 302. 
Aphidie, Tertiary, Scudder, vii, 481. 
Appalachian faulting, Willis and 
Hayes, vi, 257; type of folding, 
Walcott, ix, 159, 169. 
Archean of Central Virginia, fos- 
sils from, Darton, iv, 50. 
history, subdivisious in, Dana, 
iii, 454. 
limestone of N. Jersey, ii, 70. 
rocks of Missouri, origin of, 
Haworth, ii, 515. 
in northern Michigan, Wads- 
worth, v, 72. 
Artesian boring in Texas, Hill, iv, 
406. 
and underground waters in 
Texas, etc., Hill, iv, 333. 
Asphaltum of Utah and Colorado, 


mus, Rothpletz, 


Stone, ii, 148; of Trinidad, Peck- | 


ham, 1, 33. 
9 


Auriferous conglomerate from the 
Sierra Nevada, Lindgren, viii, 
275. 

gravel lacustral, of 
ville, Calif., Diller, vi, 

Baltimore, and the geology of its 
environs, Williams, iii, 435. 

Baptanodon beds, reptilia, Marsh, 
1, 405. 

Bear River formation, 
91; Stanton, iii, 9S. 

Behring sea, geological notes on its 

and islands, Dawson, vii, 


Taylors- 
398. 


White, iii, 


coasts 
136. 

Bernsteinbiiume, 
wentz, i, 330. 

Bibliography of Paleozoic Crust- 
acea, from 1698 to 1889, Vogdes, 
i, 456. 

Bilobites, development of, Beecher, 
ii, 

Bird from New 
Marsh, viii, 544. 

Bituminous coal field of Pennsyl- 
vania, ete., stratigraphy, White, 
iii, 156. 

Boston basin, geology, Crosby, vii, 
79. 

Brachiopoda, development of the, 
Beecher, i, 343, iv, 133: intro- 
duction to the study of, Hall and 
Clark, viii, 71. 

Bryozoa of the Lower Silurian in 
Minnesota, Ulrich, v, 440. 

California, veins of, Lindgren, vi, 
201. 

Cambrian, Walcott, iii, 244. 

fossils of New Brunswick, Mat- 
thew, v, 164; in Vermont, Wolff, 
i, 435. 

lower, of Eastern California, 
Walcott, ix, 141; fauna of, Wal- 
cott, ii, 345. 

in Missouri, Winslow, v, 221. 

North American Continent 
during, Walcott, v, 163. 

and the Ozark 
head, vi, 57. 

rock disintegration as related 
transitional crystalline schists, 
Pumpelly, ii, 346. 

rocks of Pennsylvania and 
Maryland, Walcott, iv, 469, vii, 
37; of Virginia, etc., Walcott, 
iv, 52 


baltische, Con- 


Jersey, gigantic, 


Broad- 


series, 


Sardinia, Bornemann, iii, 


538. 
Camptosaurus, Marsh, vii, 245, 
Canadian Ice Age, Dawson, vii, 146. 
Carboniferous cockroaches, Scud- 


der, i, 72. 
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Carboniferous in France, flora of, 

Zeiller, ii, 75. 

fossils, Norfolk Co., 
Woodworth. viii, 145. 

insects of France, 
vii, 90. 

strata of Shasta Co., Calif., 
Smith, viii, 350. 

Catskill,” use of 
Stevenson, vi, 330. 
Cenozoic, history of East Md. and 

Va., Darton, vi, 305. 

Ceratops beds of Wyoming, Hatcher, 
v, 135. 

Ceratopside of North 
Marsh, i, 167. 

Champlain, subsidence and re-eleva- 
tion of the St. Lawrence River 
basin, Upham, ix, 1. 

Channels on drumlins, Barton, viii, 
349 

Cherts of Missouri, Hovey, viii, 
401. 

Cheyenne sandstone, dicotyledon- 
ous flora, Hill, ix, 473. 

Chiastolite in fossiliferous slates of 
Portugal, Delgado, iv, 79. 

Claosaurus, brain and skull of, 
Marsh, v, 85; Ceratosaurus, res- 
torations, Marsh, iv, 348. 

Cleavage-foliation, Dale, iii, 317. 

Clymenia of Western New York, 
Clarke, iii, 57. 

Coal deposits of Missouri, Winslow, 
iii, 435. 

Coal measures of Arkansas, Smith, 
vii, 482. 

of Kansas, footprints, Marsh, 
viii, 81; stratigraphy, Keyes, 1, 
239 ; Haworth, 1, 452. 

of Missouri, Winslow, iii, 435. 

Comanche series in Kansas, Okla- 
homa and New Mexico, Hill, 1, 
205. 

Conanicut Island, R. I., geology, 
Pirsson, vi, 363. 

Connecticut under Triassic, Davis 
and Griswold, vii, 136. 

Contact-metamorphism, 
of graphite in, ii, 514. 

Coral Islands off New Guinea, up- 
raised, Macgregor, iv, 256. 

Coryphodon, restoration, Marsh, vi, 
321. 

Cretaceous beds of British Am- 
erica, upturned, Dawson, iii, 
433. 

bird allied 
Marsh, v, 81. 

flora of Long Island, Hollick, 
vii, 402. 


basin, 


Seudder, 


the name, 


America, 


formation 


to Hesperornis, 
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Cretaceous floras in Canada and the 
U. S., correlation of early, Daw- 
son, v, 439. 

formation of Mexico, Hill, v, 
307. 

fossils of Syria, Whitfield, iii, 

159. 
lignites of Fuveau, G. de 

porta, iii, 337. 
mammalia, Pt. III, Marsh, iii, 

249. 
in Minnesota, 

146; of northwestern 

Wood, iv, 401. 
paleontology of, on Staten Is., 

Hollick, iv, 259. 

Crinoidea of Gotland, Bather, vii, 
482. 

Crinoids, perisomic plates of, Keyes, 
i, 247. 

Cuba, Tertiary and later history, 
Hill, viii, 196. 

Cycadean remains, Capellini and 
Solms-Laubach, iv, 336. 

Daimonelix of the Lacustrine Mi- 
ocene, ix, 239. 

Deformation of Algonquin beach 
and birth of Lake Huron, Spen- 
cer, i, 12; of Lundy beach and 
birth of Lake Erie, Spencer, vii, 
207. 

Devonian in 
Hayes, vii, 

Bohemian 

ions, ix, 238. 
fauna of southern 

Whidbourne, vii, 402. 
fishes of Canada, Woodward, 

v, 73. 
fossils, Whiteaves, iv, 429; in 

the Carboniferous, Williams, ix, 

94, 160. 
rocks in California, Diller and 

Schuchert, vii, 416. 
system of eastern 

vania, Prosser, iv, 210. 

Devonische Pianzen aus dem Don- 
etz Becken, Schmalhausen, ix, 
476. 

Dinosauria, 
543. 

Dinosaurs, classification, Marsh, 1, 
483. 

restoration of some European, 

Marsh, 1, 407. 
tracks of, in 

Woodworth, 1, 481. 

Diplograptus, graptolitic 
Ruedemann, ix, 453. 

Discoliths in clay beds, Edwards, v, 
526. 


Sa- 


Winchell, vii, 
Montana, 


the Appalachians, 
and Eifilian divis- 


England, 


Pennsyl- 


Triassic, Marsh, iii, 


New Jersey, 


genus, 
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GEOLOGY— 

Dolomite-making, Hégbom, ix, 427; 
Klement, ix, 426. 

Drainage features of Upper Ohio 
basin, Chamberlin and Leverett, 
vii, 247 ; correction, vii, 483. 

Drift bowlders in Central 
York, Brigham, ix, 213. 

extra-moraine of New Jersey, 
Wright, vi, 304. 

Earth Lore, fragments of, Geikie, 

vii, 147. 
straining and secular cooling, 
Davidson, vii, 480. 

Earth’s age, King, v, 1; Fisher, v, 
464. 

Elotherium, Marsh, vii, 407. 

Eocene and Chattahoochee Miocene 
in Georgia, time break between, 
Pumpelly, vi, 445. 

mammals, new order, Marsh, 
iii, 445. 

of Maryland 
Harris, vii, 301. 

and Miocene of Georgia and 
Florida, Foerste, viii, 41. 

of the U. S., Clark, iii, 539. 

Eureka district, geology, Hague, v, 
161. 

Extra-moraine fringe in East. 
Pennsylvania, Williams, vii, 34. 

Fauna at the base of the Burling- 
ton limestone in Missouri, Keyes, 


iv, 447. 


New 


and Virginia, 


of the St. John Group, Mat- 
thew, ii, 73; viii, 72. 
Feldspaths des roches voleaniques, 
Fouqué, ix, 477. 
Fiord of the Hudson 
wards, iii, 182. 
Flora of the Great Falls Coal Field, 
Montana, Newberry, i, 191. 
tertiaria Italica, Meschinelli and 
Squinabol, v, 488. 
Florida phosph. deposits, Darton, 
i, 102. 
Folds and _ faults, 
Smith, v, 305. 
Fossil Botany, Solm-Laubach, iii, 
537. 
Cephalopoda in the British Mu- 
seum, Pt. II, Foord, i, 488. 
of the Coal measures, William- 
son, v, 437. 
faunas at Springfield, Missouri, 
Weller, ix, 185. 
flora of the Bozeman coal field, 
Knowlton, iv, 334; von Schénegg, 
Ettingshausen, i, 331. 
insects of North America, Seud- 
der, i, 380; of the world, index to 
known, Scudder, ii, 516 ; iii, 244. 


River, Ed- 


underthrust, 


VOLUMES XLI-L. 


533 


GEOLOGY— 

Fossil mammals, North American, 

v, 159. 

plant remains from Argentine 
R., Szajnocha, iii, 538. 

plants of the Coal measures, 
Williamson, i, 437; in glaciated 
regions, Nathorst, iv, 336: plants 
as tests of climate, Seward, v, 
438. 

shells in the drumlins of the 
Boston basin, Crosby and Ballard, 
viii, 486. 

wood of Sweden, 
vii, 320. 

Fossils, Cretaceous of Svria, Whit- 
field, iii, 159; post-Glacial, near 
Boston, Upham, iii, 201; St. 
Peter’s sandstone, Sarderson, iii, 
539. 

Fulgurite, Maine, Bayley, iii, 327. 

Galveston, deep well, Dumble and 
Harris, vi, 38. 

Geologic time, discussed, King, v, 
1; Upham, v, 209; Fisher, v, 
464; Walcott, vi, 307. 

Geological classifications, dual 
nomenclature, Williams, vii, 148. 

Geology of Angel Island, Ransome, 
ix, 73. 

recent 
vii, 135. 

of the Taylorville region, Cali- 
fornia, Diller, iv, 330. 

glaciers, see Glacial, Glaciation, 
Glaciers. 

Gold deposit at Pine Hill, Califor- 
nia, Lindgren, iv, 92 
fields of the So. Appalachians, 
Becker, 1, 425. 

Grand River, Labrador, Cary, ii, 
419, 516. 

Great Lakes, changes of levelin the 
region of, Taylor, ix, 69. 

Green Mts. main axis, Whittle, vii, 
347. 
Greylock 
347. 
Gulf of Mexico as a measure of isos- 

tasy, McGee, iv, 177. 

Harrisburg terraces, Bashore, vii, 98. 

Helderberg limestone of Mt. Bob, 
Harris, iii, 236. 

Hematite and martite iron ores in 
Mexico, Hill, v, 111. 

High level shores of the Great Lakes, 
Spencer, i, 201. 

Holonema of Newberry, 
plates, Williams, vi, 285. 

Horned Artiodactyle, Marsh, i, 81. 

Horses, recent polydactyle, Marsh, 
iii, 339. 


Conwentz, 


discussions, Dawson, 


synclinorium, Dale, ii, 


ventral 
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GEOLOGY— 

Huronian, structural relations, Pum- 
pelly and Van Hise, iii, 224; of 
L. Huron, Barlow, iv, 236. 

Hyolithes and conulariz, Swedish 
Paleozoic, Holm, vii, 321. 

Iceage as one glacial epoch, Upham, 
v, 70 
Ice-ages, 
164. 
Ice limit, southern, in East Pennsyl- 

vania, Williams, ix, 174. 

Indian Territory and Texas geology, 

Hill, vii, 141. 


recurrence, Hughes, ix, 
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Interglacial submergence in Eng- | 


land, Wright, iii, 1. 

Invertebrate animals, burrows and 
tracks in Paleozoic rocks, 
son, i, 245. 

Iron ores, Clinton oolitic, 
i, 28. 

genesis, Kimball, ii, 

Jura-Trias, see Triassic 

Jura and Trias, Taylorville, Califor- 
nia, Hyatt, iv, 330; fossils of the 
West. States, Hyatt, vii, 142; of 
Shasta Co., Cal., Smith, viii, 350. 

Laccolitic Mt. groups of Color: ado, 
Utah and Arizona, Cross, 1, 74. 

Lacustrine Tertiary formations, 
Scott, vii, 139. 

Lafayette formation, 
389; McGee, v, 163 

Lake basins, formation 
Gilbert, ix, 159. 

Bonneville, Gilbert, 
Hise, i, 117. 

Laramie ’ formation, 

Marsh, iii, 449. 
and Livingston formation in 
Montana, Weed, vii, 404. 

Laurentian, Adams, ix, 159; 1, 58. 
and Huronian of Lake Huron, 
relations of, Barlow, iv, 236. 

Long Island Sound in the Quater- 
nary Era, erratum, i, 161. 

Lycopodiaceen, etc., Geinitz, i, 73. 

Magothy formation of Maryland, 
Darton, v, 407. 

Mammalia in North 
Osborn, vi, 379, 448. 

Mammals of Minnesota, Herrick, vi, 
3820. 

Manganese beds of pe, age, 
Williams, viii, 325 

Mannington oil-feld, White, iv, 78. 

Marine shell fragments near Boston, 
Upham, vii, 238. 

Marquette iron region, 
Brooks, i, 160. 


Foerste, 


92 
231. 


Hilgard, iii, 
by wind, 


$27. 


Van 


new reptiles, 


America, 


geology, 


Daw- | 
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Maryland, Geology and Physical 
features, Williams and Clark, vii, 
320. 

Mastodon Americanus, Cuvier, 
torations, Marsh, iv, 350. 

Menominee and Marquette series, 
in Mich., Smyth, vii, 216. 

Mesozoic vertebrate fossils, Marsh, 
iv, 171 


res- 


Mexico, geology, Castillo, vii, 78. 
fossils, Aquilera, vii, 78. 
Miocene artiodactyles, Marsh, viii, 
175. 
of Bainbridge, Ga.,_ ete., 
Foerste, vi, 244. 
fauna in Siberia, Dall, vi, 399. 


mammal, new, Marsh, ° v ii, 409 ; 
mammalia, Marsh, vi, 407. 

plants of Bohemia, Engelhardt, 
iii, 336. 

and Pliocene of Martha’s Vine- 
yard, Dall, viii, 296. 

tapir, Marsh, viii, 348. 

Miohippus beds, eastern, Marsh, viii, 
91. 

Missouri coal-deposits, Winslow, iii, 
435. 

Monte Somma, 
Johnston-Lavis, 

Moraine, central 
Tarr, iii, 141. 

Moraines of Lake Erie, 
981. 

correlation of N 
raised beaches 
Leverett, 1, 1. 

Mount St. Elias, Russell, ii, 171. 

Mountain ranges, classification, Up- 
ham, iii, 74. 

Neocene, Dall and Harris, v, 351. 

New England and the Upper Missis- 
sippi basin in the Glacial period, 
Dana, vi, 

New Jersey, surface formations of 
southern, Salisbury, ix, 157. 

Niagaraand the Great Lakes, Taylor, 
ix, 249. 

Nikitin on the Quaternary deposits 
of Russia, Wright, v, 459 

Norian of Canada, Adams, vi, 153. 

Olenellus in New Jersey, Walcott, 
vii, 309. 

Oneota and Chemung formations in 
eastern central New York, Dar- 
ton, v, 203. 

Oriskany fauna, Columbia Co., N. 
Y., note on, Barrett, v, 72; 
Beecher and Clarke, iv, 410, 411. 

Ornithichnites from the Newark 
sandstene, N. J., Edwards, 1, 346. 


ejected blocks of, 

vii, 321. 
Massachusetts, 

Leverett, iii, 


York, with 
of Lake Erie, 
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GEOLOGY— 
Ornithopoda of the American Ju- 
rassic, Marsh, viii, 85. 
Ouachita Mt. system, Hill, ii, 111. 
Paleaspis, Claypole, iv, 428, 
Palzobotany of the Cretaceous for- 
mation of Staten Island, Hollick, 
v, 437. 
Paleozoic corallines, 


323. 


Whitfield, ix, 
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crustacea, bibliography, 1698-_ 


1889, Vogdes, i, 436. 
fossil localities of Pa., N. J., 
and Vermont, Foerste, vi, 435. 
species of Lindley and Hutton’s 
Fossil Flora, Kidston, iii, 244. 
Permian coal plants, Zeiller, ii, 75. 
of Texas, Tarr, iii, 9. 


Petroleum, asphaltum and bitumen, 


Jaceard, 1, 509. 
natural gas, etc., of west Ken- 
tucky, Orton, iv, 78. 


Phosphate fields of Florida, Darton, 
i, 102; Johnson, v, 497. 

Sicesialiee of America, Wyatt, iii, | 
79. 

influence of swamp waters on | 
formation, Reese, iii, 402. 

Pithecanthropus erectus, Marsh, ix, 
144 


Pleistocene dislocations, of the U. 

S., Shaler, vii, 138. 

fluvial planes of Pennsylvania, 
Leverett, ii, 200. 

fossils, Winthrop, Mass., Dodge, 
vii, 100. 

history of N. E. Iowa, McGee, 


and pre-Pleistocene of Missis- 


sippi basin, Chamberlin and Salis- 
bury, i, 359. 
Portage of New York, Prosser, vi, 
212. 
Post-Eocene formations of Alabama, 
Smith, vii, 285. 
Post-glacial eolian action in So. New 
England, Woodworth, vii, 63. 
history of the Hudson River 
Valley, Merrill, i, 460. 
origin, faults of, Matthew, ix, | 
822. 
shore-line on Mackinac Is., 
Taylor, iii, 210. 
submergence, central Michigan 
and the, Mudge, 1, 442. 
subsidence of the middle Atlan- 
tic coast, Lindenkohl, i, 498. 
Post-Laramie deposits of Colorado, | 
Cross, iv, 19. 
Pre-Cambrian organisms, Cayeux, | 
1, 267. 
Pre-Olenellus fauna, Noetling, viii, | 
509 | 
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EOLOGY— 

Protolenus fauna, Matthew, 1, 265. 

Quaternary carnivores of the Island 
of Malta, v, 74; deposits of Rus- 
sia, Nikitin on the, A. A. Wright, 
v, 459. 

era and deposits 
rivers, Upham, i, 33. 

Quebec City, geology, 

Radiolarians, pre-Cambrian, 
eux, ix, 322. 

Raised reefs of Fernando de Nor- 
onha, Ridley, i, 406. 

Redrock sandstone of Iowa, Keyes, 
i, 273. 

Reptilian remains from the Triassic 
of No. California, Merriam, 1, 55. 

Resin, fossil, Smith, viii, 73. 

Rock-fracture at Appleton, Wis., 
Cramer, i, 432 ; Reade, i, 409. 

Rocky Mt. range in British America, 
elevation, since the close of the 
Cretaceous, Dawson, ix, 463; 
region in Canada, Dawson, ii, 
259. 

Saganaga syenite, Winchell, i, 386 ; 
Selwyn, iii, 319. 

Sandstone, columnar, Milne Curran, 
1, 425. 

Secular cooling, and earth strain- 
ing, Davidson, vii, 480. 

Seismic periods, ae: vii, 155. 

Sharon, coal of E. ha quartz 
bowlder in, , 62. 

Shasta-Chico series, Diller, vii, 141. 

Shasta region of California, meta- 
morphic series, Smith, 1, 346. 

Shawangunk Mtn., Darton, vii, 482. 

Shear-zone in the Adirondac ks, 
Kemp, iv, 109. 

Siliceous beds in the Eocene of 
New Zealand, Hinde and Holmes, 
iv, 259. 

sinter formed by vegetation of 
hot springs, Weed, i, 158. 

Silurian limestone in No. Michigan, 
Seaman, viii, 173. 

sandstone of Keweenaw Pt., 
Wadsworth, ii, 170. 

Lower, fish remains in, Wal- 
cott, i, 245; Lamellibranchiata, 
new, Ulrich, iv, 79; limestone, 
Tennessee, Shaler, ix, 160. 

Silurian, upper strata near Penob- 
scot Bay, Me., Dodge and Beecher, 
iii, 412. 

Soils, origin and nature, Shaler, v, 
163. 

Sphenophyllum, Newberry, ii, 76. 

Steep -_- Lake, Ont., geology, 
Smyth, ii, 317. 

Stegosanrus, restoration of, Marsh, 
ii, 179. 


of flooded 


Ami, iii, 75. 
Cay- 
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GEOLOGY— 
St. John group, fauna of, Matthew, 
ii, 73; viii, 7 
St. Peter’s sandstone, Sardeson, iii, 
539. 
Submergence of Europe, Prestwich, 
vii, 146. 
Syenite, Saganaga, Winchell, i, 386 ; 
Selwyn, iii, 319. 
Sylloge fungorum fossilium, Meschi- 
nelhi, iv, 335. 
Teeniopterid fern and its allies, new, 
White, v, 489. 
Terraces in glaciated regions, origin, 
Tarr, iv, 59. 
of the inner gorge of the upper 
Ohio, Hice, ix, 112. 
Tertiiirpflanzen von Chile, Engel- 
hardt, iii, 335. 
Tertiary artiodactyles, Marsh, viii, 
259. 
changes 
Virginia, Campbell, viii, 
clay on Long Island,, 
Edwards, 1, 270. 
geology of Calvert Cliffs, Md., 
Harris, v, 21. 
insects of North America, Scud- 
der, i, 517. 


72. 


in the drainage of 
21. 


Dall, v 


mollusks of Florida, 
441. 

pre-Pleistocene age of the or- 
ange sands, Salisbury, ii, 252. 

revolution in the topography 


? 


of the Pacific coast, Diller, vi, 74. 
silicified wood of Arkansas, 
Call, ii, 394. 
Tipulidze of Florissant, Seud- 
der, vii, 481. 

Thomson slates, stratigraphic posi- 
tion, Spurr, viii, 159. 

Time, geologic, discussed, King, v, 
1; Upham, v, 209; Fisher, v; 464: 
vi, 307. 

Tipulide, Tertiary, Scudder, 
481. 

Tonga or Friendly Islands, Lister, 
iii, 243. 

Torosaurus, skull of, Marsh, iii, 81. 

Trap range of the Keweenawan 
series, Wadsworth, ii, 417. 

sheets of Holyoke and Deer- 
field, Emerson, iii, 146. 

Triarthrus, appendages of, Beecher, 

vii, 298. 

larval form, Beecher, vi, 378 ; 
thoracic legs, Beecher, vi, 467; 
Beckii, antenne and other appen- 
dages of, Matthew, vi, 121. 

Triassic, age of American, Ward, 
iii, 157. 


vii, 
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| GEOLOGY— 
Triassic of No. California, reptilian 
remains, Merriam, 1, 55. 
Connecticut, Davis and Gris- 
wold, vii, 136. 
Dinosauria, Marsh, iii, 543. 
fossiliferous biack shale of Con- 
necticut, Davis and Loper, ii, 72. 
trap rocks of Connecticut, Da- 
vis and Loper, ii, ag * of —_ 
Haven region, Dana, ii, 79, i 
165; Percival’s map of, and on 
the mountain-making, Dana, ii, 
439. 

Triceratops, restoration of, Marsh, 
i, 339. 

Trilobites, appendages of, Walcott, 
vii, 481; from the lower Helder- 
berg, larval forms, Beecher, vi, 
142; of Upper Carboniferous, 
Kansas, i, 517. 

Trinucleus, Beecher, ix, 307. 

Unio-like shell from the Coal meas- 
ures, Whiteaves, vii, 146. 

Upper Hamilton of New 
Prosser, vi, 212. 

Urnatella gracilis, 
75. 

Variation, geological aspects, Gosse- 
let, ix, 473. 

Vertebrate fossils as a criterion of 
age, Marsh, ii, 265, 336. 

Voleanic action in the oy Isles, 
history, Geikie, ii, 178; iv, 76. 

rocks, see Rocks. 

Voleano, see Kilauea. 

Wallala beds, so-called, as a divis- 
ion of the California Cretaceous, 
Fairbanks, v, 473. 

Water of a salt lake on Oahu, anal., 
ii, 522. 

West Indian region, change of level, 
Stimpson, ix, 321. 

Whetstones and novaculites of Ar- 
kansas, Griswold, iv, 382. 

White limestones, Orange Co., N.Y., 
age, Kemp and Hollick, vii, 401. 

Worms (Lobworms), work of, C. 
Davison, iii, 162. 

Georgia, survey, 
PORTS and SURVEYS 

Geyser, experiments with an artificial, 
Graham, v, 54. 

Gibson, A. M., Alabama Geol. Survey, 
vii, 319. 

Gilbert, G. K., Lake Bonneville, i, 
327; formation of lake basins: by 
wind, ix, 159. 

Glacial drift, diversity, Upham, vii, 
358. 

epoch, unity of, Wright, iv, 351. 


York, 


Davenport, vi, 


see Grou. RE- 
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Glacial erosion of New York, Lincoln, 
vii, 105. 

Genesee Lakes, Fairchild, 1, 345. 

geology of Great Britain, Lewis, | 
viii, 73. 

Lake Agassiz in Manitoba, Up-| 
ham, ii, 429; Lake St. Lawrence | 
of Ping Chalmers, ix, 273 ; lakes | 
in Western New York, Faircbild, | 
ix. 156. | 

land-forms of the margins of the | 
Alps, Mill, ix, 121. 

limit in’ East. Pennsylvania, Wil-| 
liams, ix, 174. 

period, continuity of, Wright, 
vii, 161; diversity of, Chamberlin, 
v, 171; unity of, Upham, v, 70; 
epochs of, Upham, ix, 305. | 

in Iowa, McGee, v, 71; in Rus- | 

sia, Nikitin, v, 459; in New Eng- | 
land and Upper Miss., Dana, vi, 327. | 

phenomena of Newfoundland, 
ete., Wright, ix, 86, 156; west of | 


VOLUMES XLI-L. 


537 


Gooch, F. A., determination of anti- 


mony, ii, 213; the determination of 
potassium spectroscopically, ii, 448 ; 
estimation of chlorates, ii, 220; 
separation of antimony from arsenic, 
ii, 308. 

iodometric determination of ni- 
trates, iv, 117; convenient forms 
of laboratory apparatus, iv, 239; 
interaction of potassium perman- 
ganate and sulphuric acid, iv, 301; 
rubidium determined by the spec- 
troscope, iv, 392. 

determination of iodine in haloid 
salts by arsenic acid, v, 334. 

arsenic with antimony and tin, 
vii, 382. 

detection of alkaline perchlo- 
rates, viii, 38; chlorine, viii, 166; 
reduction of arsenic acid, viii, 216; 
minute quantities of arsenic in 
copper, viii, 292; iodometric method 
for the estimation of telluric acid, 


viii, 375. 
estimation of halogens in mixed 
silver salts, 1, 27; determination of 
selenious acid by potassium per- 
manganate, 1, 51; determination of 
carbon dioxide, 1, 101; reduction 
of the acids of selenium by hydri- 
odie acid, 1, 254; reduction of se- 
lenic acid by hydrochloric acid, 1, 
400; reduction of selenic acid by 
potassium bromide in acid solution, 
1, 402. 
Goodale, G. L., botanic gardens in 
Glaciation of Asia, Kropotkin, vi, 400. the equatorial belt and south seas, 
epeirogenic movements associated ii, 173, 260, 347, 434, 517; possi- 
with, Upham, vi, 114; astronomi- __ bilities of economic botany, ii, 271 ; 
cal conditions favorable to, Becker, notice of A. DeCandolle, vi, 236. 
viii, 95 ; effect on the present fauna Gore, J. H., decimal system of the 
of N. A., Scudder, viii, 179; inthe seventeenth century, i, 22. 
Finger-Lake region, N. Y., Lincoln, Gosselet, geological aspects of varia- 
iv, 290. tion, ix, 473. 
Glacier Bay, Alaska, Reid, vi, 305. Gotland, Crinoidea of, Bather, 
clays and till near Boston, Crosby, 482. 
li, 259, Gould, B. A., address before the 
Glaciers, excavations by, v, 74. | American Metrological Society, v, 
of Mt. St. Elias, Russell, iii, 169. 246. 
periodic variations in, Forel, iv, ; Governmental maps, use of, Davis, 


2. King, and Collin, vii, 484. 
Glaisher, J. W. L., collected mathe-| Graham, J. C., experiments with an 
matical papers of H. J. Smith,| artificial geyser, v, 54. 
viii, 432. 
ix, 470; 


| Gratings, concave, asymmetry in, Ryd- 
Glass, silvering, Lumiére, 


berg, v, 350. 
solubility of, Kohlrausch, iii, 155. ” | Gravity, daily variation, 
Glazebrook, R. Practical Physics, 349. 
v, 436 ; Dynamics, ix, 484. 
Goldschmidt, V., Index der Krystall- 
formen, i, 253, 441. 
Goniometry, spiral, Barus, viii, 1. 


Hudson Bay, Tyrrell, ix, 322. 
pot-holes in California, Turner, | 
iv, 453. 
records in the Newark system 
questioned, Russell, i, 499. 
rock-crushing, iii, 539. 
scratches in Pennsylvania, Foshay 
and Hice, ii, 172 
succession in Europe, Geike on, 
ix, 62; Hughes, ix, 164. 
See ‘also drift, Quater nary, ete., 
under GEOLOGY. 
Glacialist’s Magazine, vi, 310. 


vii, 


Mascart, v, 


determinations, use of pendu- 
lums, Mendenhall, v, 144; diminu- 
tion of, with the height, Richarz 
and Menzel, vii, 400; direction in 
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the Hawaiian Islands, Preston, v, 
256, ix, 271; relation to continental 

elev: ition, Mendenhall, ix, 81. 
research, Mendenhall, vi, 80. 

Gray’s Manual of Botany, Watson 
and Coulter, i, 44. 

Gray, A., Letters of, Eaton, vi, 483 ; 
Field, Forest and Garden Botany, 
Bailey, ix, 325. 

Greene, E. L., West American Oaks, 
i, 333. 

Greenman, J. M., 
= Gray Herbarium 

Univ., 1, 135. 

Griswold, L. S.,whetstones and novac- 
ulites of Arkansas, iv, 332; Con- 
necticut Triassic, vii, 136. 

Groth, P., Index of Mineralogical 
Literature, 1885-91, v, 442, vi, 312 
Physikalische Krystallographie, ix, 

Gruener, 


contributions from 
of Harvard 


determination of 
antimony, ii, 213 ; iodometric deter- 
mination of nitrates, iv, 117, vi, 
42; standard solutions of tartar 
emetic, vi, 206. 


W., 


H 

Hague, A., Geology of the Eureké 
district, v, 161. 

Hale, G. E., photographic investiga- 
tion of solar prominences, ii, 160 ; 
the ultra-violet spectrum of the 
solar prominences, ii, 459. 

Hall, E. H., Text-book of Physics, v, 
255. 

Hall, J., the genera of Paleozoic 
srachiopoda, iv, 330; N. Y. Geol. 
Sur., vol. viii, Paleontology, iv, 
330, vi, 239, vii, 319; study of the 
brac shiopoda, viii, 71. 

Hall, J. P., a short cycle in weather, 

Hall’s s phenome non, Lommel, v, 159, 
435; in iron, cobalt and nickel, 
Kundt, vi, 150. 

Hallock, W., observations at 
Deep Well, Wheeling, W. Va., 
234. 

Harker, 
425, 

Harkness, W., solar system, viii, 230. 

Harlow, Practical Astronomy, v, 528. 

Harrington, J. B., so-called amber of 
Cedar Lake, Canada, ii, 332 ; neph- 
eline, sodalite and orthoclase from 
the nepheline syenite of Ontario, 
viii, 16. 

Harris, G. D., 
Calvert Cliffs, 
lation papers, 


A., Petrology for Students, 


Tertiary geology of 
Md., v, 21; corre- 
Neocene, v, 


GENERAL INDEX. 


351; | 
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Galveston deep well, vi, 41 ; Eocene 
of Maryland and Virginia, vii, 301. 

Harris, T. W., Mt. Bob, or Mt. Ida, 
ii, 236. 

Hart, T. S., potassium determined 
and detected spectroscopically, ii, 
448. 

Hartley, W. N., flame spectra at high 
temperatures, vi, 148. 

Harvard Botanical Museum, ix, 166. 

Hatch, F. H., Introduction to study 
of Petrology, i, 517. 

phonolite in Great Britain, v, 
41, 

Hatcher, J. B., Ceratops 
Wyoming, v, 135. 

Hawaiian Islands, direction of grav- 
ity, v, 256, ix, 271; salt lake of 
Oahu, ii, 522; voleano of Kilauea, 
see Kilauea. 

Haworth, E., origin of Archzean rocks 
of Missouri, ii, 515; stratigraphy 
of Kansas coal measures, 1, 452 

Hay, R., Kiowa Co., Kansas,, meteor- 
ites, iii, 80. 

Hayes, C. W., Appalachian faulting, 
vi, 257; Devonian in the Appa- 
lachians, vii, 237. 

Headden, W. P., columbite and tanta- 
lite from the Black Hills, i, 89: 
black rutile, i, 246; phosphates 
from the Black Hills, i, 415 ; alloys 
of tin and iron, iv, 464; stannite 
from Black Hills, S. D., v, 105 
tungstous oxide, v, 280; kehoeite, 
new phosphate from Lawrence Co., 
S. D., vi, 22. 

Heat, Wright, vi, 

conductivity, 
iv, 1. 

determination of the mechanical 
equivalent of, Christiansen, v, 350. 

of the moon and stars, Boys, i, 
70. 

radiant, absorption 
Hutchins, iii, 526. 

radiation and absorption 
leaves, A. G. Mayer, v, 340. 

Hecht, B., Anleitung zur Krystallbe- 
rechnung, vii, 145. 

Helium, see CHEMISTRY. 

Hemholtz medal, i, 521. 

Hempel, W., methods of gas analysis, 
iii, 534 

Henslow, G., origin 
from exogens, vi, 77. 

Heredity, Essays on, Weissmann, iii, 
166. 

Herrick, C. L., Mammals of Minne- 
sota, vi, 320. 

Herrmann, Mechanics 
Machinery, vii, 159. 


beds of 


301. 
change of, Barus, 


by alum, 


by 


of 


endogens 


of Hoisting 
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Hertz, H., Ausbreitung der elek- 
trishen Kraft, iii, 535 ; 
waves, vii, 244; collected work, 
vol, iii, viii, 352. 

Hice, R. R., glacier scratches in west- 
ern Pennsylvania, ii, 172; inner 
gorge terraces of the Upper Ohio, 
ix, 112. 

Hidden, W. E., polycrase of North 
and South Carolina, i, 423; min- 
eralogical notes, i, 438, 439; new 
yttrium-silicate, rowlandite, ii, 480 ; 
mackintoshite, a new mineral, vi, 
98; zoisite, Mitchell Co., N. 
vi, 154; rowlandite, vi 208 ; 
eralogical notes, vi, 254 : ; new local- 
ities for turquois, vi, 400. 

Hilgard, E. W., Lafayette formation, 
iii, 389. 

Hill, E. A., argon, Prout’s hypothesis, 
ix, 405; correction to paper on 


argon, 1, 70; argon and helium, 1, 
359. 

Hill, R. T., Ouachita, Mt. system, ii 
111 


artesian and underground waters 
in Texas, etc., 333; artesian 
boring in Texas, iv, 406. 
hematite and martite iron ores 
in Mexico, v, 111; Cretaceous for- 
mation of Mexico, v 307. 
geology of Indian Territory and 
Texas, vii, 141. 
Tertiary and later history of the 
Island of Cuba, viii, 196. 
dicotyledonous flora in the Chey- 
enne sandstone, ix, 473. 
Comanche series in Kansas, Okla- 
homa and New Mexico, 1, 205. 
Hillebrand, W. F., new analyses of 
uraninite, ii, 390; 
spring waters from Missouri, iii, 
418; analyses of mackintoshite, vi, 
98; rowlandite, vi, 208; chemic 
discussion, Beaver Creek meteorite, 
vii, 435; calaverite, Cripple Creek, 
Colorado, 1, 128, 426. 
Hintze, C. Mineralogy, 
482; Pt. 8, ix, 74 
Hobe. lime and alumina- 
bearing tale, v, 404; crystal form 
of borneol and isoborneol, ix, 449 ; 
mineralogical notes, 1, 121 ; miner- 
alogy of Wisconsin, ‘L 427. 
Hodge, B., arsenic with antimony and 
tin, vii, 382. 
Hodgkins fund prizes, v, 442; report 
of the Committee of Award, 1, 275. 
Hoffmann, G. C., ilvaite, ii, 432; 
chemical contributions to the geol- 
ogy of Canada, v, 75, ix, 324; 
plumbiferous tetrahedrite, 1, 273. 
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| Hollick, A., Paleontology of the Cre- 
taceous on Staten Is., iv, 259; v 
437; age of white limestones, Or- 
ange Co., N. Y., vii, 401; Creta- 
ceous flora of Long Island, vii, 402. 

Holm, G., Swedish paleozoic Hyo- 
lithes and Conularie, vii, 321. 

Holm, T., vitality of some annual 
plants, ii, 304. 

Holman, S. W., 
ments, v, 524. 

Horns and Hoofs, 
158. 

Hot water and its solvent 
glass, Barus, i, 110. 

| Houston, E. J., Outlines of 

80. 

ig E. 

. viii, 401. 

Howe, W. T. H., chondrodite, humite 
and clinohumite, vii, 188. 

Howell, E., new meteorites, i, 52; Mt. 
Joy meteorite, iv, 415; meteorite 
of Cross Roads, N. C., vi, 67; 
Beaver Creek meteorite, vii, 430; 
two new meteorites, 1, 252. 

Howland, J., iodometric method for 
the estimation of telluric acid, viii, 
375. 

Hubbard, L. L., powellite from a new 
locality, vi, 356. 

Hudson River ‘“‘ Fiord,” 
182. 

Hunt, T. 
iii, 79. 

Huntington, O. W., diamond in the 
Cafion Diablo meteoric iron, vi, 470. 

Hurlburt, E. B., alunite, Ouray Co., 
Colorado, viii, 130; ammonium 
cuprous double halogen salts, 1, 
390. 

| Hussak, E., Brazilian mineralogy, iii, 


precision of measure- 


Lydekker, vii, 


action on 
Forestry, 


O., cherts of Missouri, 


Ldwards, iii, 


S., Systematic mineralogy, 


Hutchins, C. C., radiation of atmo- 
spheric air, iii, 357 ; absorption of 
radiant heat by alum, iii, 526; 
thermo-electric heights of anti- 
mony and bismuth alloys, viii, 226. 

Hyatt, A., insecta, i, 256; Jura and 
Trias, Taylorville, California, iv, 
330; laws of organic growth, vii, 
157; fossils of the Trias and Jura 
of the Western States, vii, 142. 

Hydrostatics and Hydrokineties, 
chin, v, 528 


Min- 


I 


Ice, dielectric power, Blondlot, ix, 
59; effects of pressure on, Wood, i, 


30 ; of South Pole, Fricker, vi, 137. 
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Iddings, J. P., voleanic rocks of Tewan 
Mts., N. Mexico, i, 248, 441; spheru- 
lites from Wyoming, ii, 39 ; electrie 
conductivity of rock magmas, iv, 
242; origin of igneous rocks, iv, 
257 ; eruptive rocks of Yellowstone 
Nat. Park, iv, 429. 

Tllinois geol. survey, i, 159. 

Incandescent lamps, age-coating in, 
Nichols, iv, 277. 

India, British, fauna, Blanford, iii, 
338 ; vegetable resources of, viii, 
511. 

India rubber, solution of, Barus, ii, 
359. 

Indian Territory, geology, Hill, ii, 

Induction balance, new form, Wien, 
vi, 150. 

coils, interrupter for large, Wads- 
worth, viii, 497. 

Infusorial earths of the Pacific coast, 
Edwards, ii, 369. 

Ingersoll, C. A., hemimorphic wulf- 
enite crystals, viii, 195. 

Inheritance of acquired characters, 
Elliot, iii, 338. 

Insecta, Hyatt and Arms, i, 256. 

Interference of light, influence of 
brightness upon, Elbert, ii, 342; of 
Electric waves, see under Electric. 

Iowa Academy of Sciences, 1, 356. 

bulletin, State university labora- 
tories, v, 168. 

bulletin of Natural History of the 
university, 1890, i, 72. 


geol. survey, see GEOL. Reports 


and SURVEYS. 
Irelan, W., State mineralogist, report 
for California, 1890, i, 440. 
Iron, chemical analysis, Blair, ii, 428. 
Iron ore, Clinton, Smyth, iii, 487. 
ores of Michigan, Van Hise, iii, 
116. 


Irrigation Engineering, manual, Wil- 


son, v. 442. 
Isostasy, Gulf of Mexico as measure 


Isothermals, isopiestics and isomet- 
ries relative to viscosity, Barus, v, 
87. 

Italian Botanical Society, iii, 437. 


J 


Jannasch, P., water in topaz, vii, 386. 

Japan, the great earthquake, Milne 
and Burton, iv, 80. 

Johnson, L. C., phosphate fields of 
Florida, v, 497. 
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| Johnson, W. J., Analytical Geometry, 


vi, 406. 
Johnston, W. R., 
halides, vi, 25. 
Johnston-Lavis, H. J., ejected blocks 
of Monte Somma, vii, 321. 

Jones, G. W., Logarithmic tables, v, 
362. 

Judd, composite dikes of Arran, 1, 
270. 

Jupiter’s orbit, plane of, etc., Newton, 
ix, 420. 


ammonium-lead 


K 


Kansas Coal Measures, foot prints, 
March, viii, 81; stratigraphy, Keyes, 
1, 239; Haworth, 1, 452. 

Kathode rays, absorption, Lenard, 
1, 503. 

Kayser, E., Lehrbuch der geologischen 
Formationskunde, vi, 75. 

Keller, H. F., Michigan minerals, ii, 
499 ; Experiments for Students in 
General Chemistry, iii, 153. 

Kelvin, Lord, thermal conductivity 
of rocks, 1, 419. 

Kemp, J. F., peridotite dikes near 
Ithaca, N. Y., ii, 410. 

great shear-zone in the Adiron- 
dacks, iv, 109; a basic dike near 
Hamburg, N. J., v, 298; ore de- 
posits of the U. S., vi, 481; leu- 
cite, Sussex Co., N. J., vii, 339; 
age of white limestones, Orange 
Co., N. Y., vii, 401; petrographic 
description at DeWitt, N. Y., ix, 
456. 

Kennedy, C., Astronomy, ix, 484. 

Kentucky, geological survey, 
Reports and SuRVEYs. 

Keyes, C. R., perisomic plates of the 
Crinoids, i, 247 ; redrock sandstone 
of Marion County, Iowa, i, 273; 
faunaat the base of Burlington lime- 
stone in Missouri, iv, 447 ; Paleon- 
tology of Illinois, ix, 475; strati- 
graphy of the Kansas coal measures, 
1, 239. 

Kidston, R., Paleozoic species of 
Lindley and Hutton’s Fossil Flora, 
ili, 244. 

Kidwell, E., rock cutter and trim- 
mer, ix, 417. 

Kilauea, Hawaii, April, 1892, Bishop, 
iv, 307, Aug., 1892, Dodge, v, 241, 
viii, 78. 

gases in Libbey, vii, 371. 

recent eruption, Baker, i, 336, 
443, ii, 77; Brigham, i, 507, 516; 
Thurston, viii, 338. 


see 
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of, MeGee, iv, 177; Dutton, vi, 
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Kimball, J. P., genesis of iron ores, 
ii, 231. 

King, C., age of the earth, v, 1. 

Kirchhoff’s law and the radiation of 
gases, Pringsheim, iii, 433. 

Kittredge, The Metal Worker, ii, 523. 

Knowlton, F. H., fossil flora of the 
Bozeman coal field, iv, 334; of 
Alaska, vii, 137. 

Koenig, G. A., paramelaconite and 
footeite, iii, 158; powellite from a 
new locality, vi, 356. 

Kohlfiirst, L., elektrischen Eisen- 
bahn-Einrichtungen, vi, 79. 

Koken, Die Vorwelt, ete., vii, 483. 

Kokscharow, N. v., Mineralogie Russ- 
lands, ii, 77, v, 528; obituary, v, 
362. 

Kountze, A. F., Alaska garnet, i, 332. 

Krahmann, M., Zeitschrift fiir prak- 
tische Geologie, v, 525. 

Kreider, D. A., detection of alkaline 
perchlorates, viii, 88 ; mineralogical 
notes, viii, 141 ; chlorine, viii, 166; 
preparation of perchloric acid, etc., 
ix, 443; forms of laboratory appar- 
atus, 1, 133; determination: of per- 
chlorates, 1, 287. 

Krystallberechnung, 
Hecht, vii, 145. 

Index, Goldschmidt, 

253, 

Kry Physikalische, 
Groth, ix, 74. 

Kry st-chemische Tabellen, 
255. 

Kunz, G. F., diamonds in Wis., 

aerolite’ from Washington 
Kansas, iii, 65 ; mineralogical notes, 
iii, 329; meteoric irons from Vir- 
ginia and Chili, iii, 424; gems and 
precious stones of } North America, 
iv, 501; diamond in the Cafion 


Anleitung zur, 


Fock, i, 
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1, 252. 


Diablo meteoric iron, vi, 470 ; topaz | 


from Texas, vii, 403; new locality | 
of true emeralds, viii, 429. 


Kistner, variations of latitude, iii, | 
L 


163. 
L 


Laboratory apparatus, 
239 ; Kreider, 1, 138. 
of Chemistry, Armstrong and | 
Norton, iii, 535. 
Labrador, geological notes on, Cary, 
419, 516. 

Seneie, ’A. , Minéralogie de la France | 
et ses ’ Colonies, vi, 76; les Enclaves | 
des Roches Volcanique, vii, 404. 

Lancaster, A., list of observatories 
and astronomers, i, 76. 


Gooch, iv, 
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| Landauer, J., Blowpipe Analysis, iv, 

80. 

| Landero, C. F. de, Mexican grossular- 
ite, i , 321: Sinopsis mineralogica, i i, 


; estimation of optical angle, 
iii, 79; relation of double refrac- 
tion to soda in hornblende, viii, 
172, 
Langley, S. P., experiments in aerody- 
namics, ii, 427 ; ; internal work of 
wind, vii, 41. 
Lathrop, C. L., Elements of Mineral- 
ogy, ix, 480. 
Latitude observations on Oahu, Ha- 
waiian Is., Preston, iii, 488. 
periodic variations, Kistner, 
163. 
Latitudes, secular variation of, Com- 
stock, ii, 470. 
Lea, M. C., +? silver, i, 179, 
259, 482; ii, 312 
disruption of the silver-haloid 
molecule by mechanical force, iii, 
527. 
estimation 


iii, 


and dehydration of 
silver oxide, iv, 249; silver hemi- 
sulphate, iv, 322; notes on silver, 
iv, 444; silver chlorides, iv, 446. 
nature of certain solutions and 
means of investigating them, v 
478. 
endothermic reactions effected by 
mechanical force, vi, 241 ; endother- 
mic decompositions obtained by 
pressure, vi, 413. 
transformation of mechanical into 
| chemical energy, vii, 377; relative 
| .affinities of acids, vii, 445. 
solutions of metallic silver, viii, 
343 ; platinochlorides and platinum 
subchlorides, viii, 397. 
color relations of atoms, ions and 
molecules, ix, 357. 
| Lead and zine region of Wisconsin, 
Blake, vi, 306. 
eaves, radiation and absorption of 
heat by, A. G. Mayer, v, 340. 
| Lectures and addresses, vol, ii, Thomp- 
son, viii, 433. 
Leduc. mass of air, vii, 475. 
Leicester earthquake of Aug. 4, 1893, 
| Davison, viii, 7 
Leidy memorial museum, ii, 438. 
| Lens,. telephotographic, new, 
meyer, v, 158. 
Lesley, J. P. » geology of Pennsylvania, 
iii, 
Lester,  Sentgnah of the Mycet- 
ozoa, 243. 


Dall- 


538. 
Lane, A. C., Michigan minerals, ii, 
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Letters of Berzelius and Liebig, v, 
433 ; of Scheele, v, 434. 

Leverett, F., pleistocene fluvial planes 
of Pennsylvania, ii, 200; moraines 
of Lake Erie, iii, 281; drainage 
features of Upper Ohio basin, vii, 


247; correlation of New York mor- | 


aines, 1, 1. 

Lévy, feldspaths 
minces, vili, 173. 

Lewis, H. C., glacial geology of Great 
Britain, viii, 73. 

Ley, W. C., Cloudland, ix, 168. 

Libbey, W., Jr., gases in Kilauea, vii, 

371. 

Lick Observatory of the Univ. of Cali- 
fornia, publications, viii, 76. 

Light, magnesium, Rogers, iii, 301. 

reflection and refraction by thin 
surface layers, Drude, ii, 70 ; refrac- 
tion of, upon the snow, Whitney, v, 
389. 

Lightning discharges, oscillations, 
Trowbridge, vi, 195. - 

Lilienthal, flying experiments, 
479. 

Lincoln, D. F., glaciation in the 
Finger-Lake region, N. Y., iv, 290; 
glacial erosionof New York, vii, 105. 

Lindenkohl, A., post-glacial subsi- 
dence of middle Atlantic coast, i, 
489. 

Lindgren, W., gold deposit at Pine 
Hill, California, iv, 92; sodalite- 
syenite and other rocks from Mon- 
tana, v, 286; auriferous veins of 
California, vi, 201; auriferous con- 
glomerate, from the Sierra Nevada, 
viii, 275. 

Linebarger, C. E., colloid solutions, 
iii, 218; molecular masses of dex- 
trine and gum arabic, iii, 426 ; rela- 
tions between the surface tensions 
and chemical constitution of liquids, 
iv, 83; concentration of the ions 
as affecting the color of salt solu- 
tions, iv, 416; application of law of 
solubility to solutions of salts, ix, 
48; relations between temperature, 
pressure, etc., ix, 380. 

Lippmann, color photography, i, 326 ; 
iv, 75, 499; v, 68, 

Lister, J. J., geology of the Tonga or 
Friendly Islands, iii, 243. 

Liversidge, A., chulk and flints at the 
Solomon Islands, iii, 157; effect 
on gold of fungoid growths, iii, 245 ; 
magnetite in certain minerals and 


dans les plaques 


vii, 


rocks, v, 76; minerals from New | 
Magnetism of asbestus, Bleekrode, 1, 


South Wales, 1, 426. 
Lobworms, Davison, iii, 162. 
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Logarithmic tables, Jones, v, 362. 

London, Royal Society, v, 79. 

Low, D. A.. Manual of Machine Draw- 
ing and Design, vi, 80. 

Luedeking, C., Missouri barite, ii, 
495 ; synthesis of crocoite and phe- 
nicochroite, iv, 57; specific heat of 
liquid ammonia, v, 200. 

Lueders, H. L., structure of caout- 
choue, vi, 135. 

Luguer, L. MclI., optical examination 
of cacoxenite,vi, 154; three new 
analyses of sodalite, ix, 465, 

Lydekker, R., catalogues of the Brit- 
ish Museum. i, 330; Horns and 
Hoofs, vii, 158. 

Lyons, A. B., analysis of water from 
the salt lake of Oahu, ii, 522. 


M 


Macgregor, W., upraised Coral Islands 
off New Guinea, iv, 256. 

Mach, E., Science of Mechanics, ix, 
484. 

Mackinac Island, highest shore line 
on, Taylor, iii, 210. 

Mackintosh, J. B., polycrase of North 
and South Carolina, i, 423; miner- 
alogical notes,i, 4388; obituary of, 
i, 444. 

Macroura, embryology and metamor- 
phosis in, Brooks and Herrick, v, 
166. 

Magnesium as source of light, Rogers, 
iii, 301. 

Magnetic circuits, joints, Ewing, iv, 
499. 

declination in the U. S. for 1890, 
Schott, ii, 178. 

and earth current phenomena, 
relation between, Ellis, iv, 424. 

effect of the sun upon the earth, 
Thomson, v, 69. 

field of the earth, Bigelow, 1, 81; 
permanent, Hibbert, iii, 432 ; map- 
ped by photography, Thwing, iv, 
374. 

and electrical 
Quincke, v, 254. 

needle, causes of variations, Bige- 
low, ii, 253. 

permeability, Klemencic, ix, 61 ; 
St. John, ix, 236. 

propertiesof liquid oxygen, vi, 73. 

screening of conducting media, 
Borgman, i, 516. 

variations, registration, Eschenha- 
gen, v, 524. 


instruments, 


418. 
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Magnetism, electro-chemical effects 
due to, Squier, v, 443. 
terrestrial, Bigelow, i, 76; secu- 
lar variation of, Bauer, 1, 109, 189, 
314; Wilde’s theory, Bauer, iii, 496. 
Magnetization of iron, Klemencic, vii, 
480 ; ix, 61. 
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Malta, Quaternary carnivores, v, 74. 

Manganese ores in Arkansas, Penrose, 
ii, 516. 

Mar, F. W., estimation of barium as 
sulphate, i, 288; determination of 
barium in presence of calcium and 
magnesium, iii, 521. 

Marbles of Georgia, MeCallie, 1, 350. 

Marindin, H. L., losses of Cape Cod 
by sea-enroachments, ii, 172. 

Mars, the planet, Flammarion, v, 77. 

Marsh, O. C., Horned Artiodactyle 
from the Miocene, i, 81; gigantic 
Ceratopside of North America, i, 
167; restoration of Triceratops,i,339. 

restoration of Stegosaurus, ii, 179; 
new vertebrate fossils, ii, 265; geo- 


Matthew, 


Matthew, W. 


Matthews, F. S., 


Maxim’s flying machine, ii, 34 
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Maryland, geology and physical fea- 


tures, Williams and Clark, vii, 320. 
Magothy formation, Darton, v, 
407. 
Mass of normal air, Leduc, vii, 475. 
Mathematical papers of H. J. Sinith, 
collected, Glaisher, viii, 432. 
Mathematicians and Astronomers, 
Congress, iv, 81. 
fathematics, History of, Cajori, vii, 


Mathematische Abhandlungen, Sch- 


warz, i, 80. 

G. F., fauna of the St. 
John group, ii, 73; viii, 72; Cam- 
brian fossils of New Brunswick, v, 
164 ; faults of post-glacial origin, ix, 
822; the Protolenus fauna, 1, 265. 
D., antennze and other 
appendages of Triarthrus Beckii, vi, 
121. 

Familiar Flowers of 
Field and Garden, 1, 78. 

2; viii, 


logical horizons determined by ver- 428. 
tebrate fossils, ii, 336. Maxwell’s Theorie der Elektricitat, 


skull of Torosaurus, iii, 81; dis- 
covery of Cretaceous mammalia, Pt. 
III, iii, 249; recent polydactyle 
horses, iii, 389 ; new order of extinct 
Eocene mammals, iii, 445 ; new rep- 
tiles from the Laramie formation, 
iii, 449; notes on Triassic Dino- 
sauria, iii, 543. 

Mesozoic vertebrate fossils, iv, 
171; restorations of Claosaurus and 
Ceratosaurus, iv, 343; restorations 
of Mastodon Americanus, Cuvier, iv, 
350. 

new Cretaceous bird allied to 
Hesperornis, v, $1; brain and skull 
of Claosaurus, v, 83 ; restoration of | 
Anchisaurus, v, 169. 

restoration of Coryphodon, vi, 
821; Miocene Mammalia, vi, 407. | 

Camptosaurus, vii, 245; Elo- | 
therium, vii, 407; new Miocene | 
Mammal, vii, 409. | 

footprints in the coal measures of | 
Kansas, viii, 81 ; Ornithopoda of the 
American Jurassic, viii, 85 ; eastern 
Miohippus beds, viii, 91; Miocene 
artiodactyles, viii, 175; Tertiary 
artiodactyles, viii 259; gigantic 
bird from New Jersey, viii, 344; new 
Miocene tapir, viii, 348. 

Pithecanthropus erectus, ix, 144. 

Notice of Thomas Henry Huxley, 
1,177; reptilia of the Baptanodon 
beds, 1, 405; restoration of some 
European Dinosaurs, 1, 407 ; classifi- 
cation of Dinosaurs, 1, 483. 


Mayer, A. 


Boltzmann, vii, 134. 
G., radiation and absorp- 
tion of heat by leaves, v, 340. 


Mayer, A. M., illuminating power of 


flat petroleum flames, i, 52; physi- 
cal properties of vuleanite, i, 54; 
pnenomena of simultaneous con- 
trast-color, and the intensities of 
lights of different colors, vi, 1; re- 
searches in acoustics, vii, 1; sensa- 
tions of interrupted tones, vii, 283. 


McGee, W. J., Gulf of Mexico as a 


measure of isostasy, iv, 177; Pleis- 
tocene history of Northeastern Iowa, 
v, 71; Lafayette formation, v, 163. 


Measurements, Discussion of the Pre- 


cision of, Holman, v, 524. 
Mechanical equivalent of 
Sahulka, i, 155. 
Mechanics of the earth’s atmosphere, 
Abbe, v, 442. 
of Hoisting Machinery, Weisbach 
and Herrmann, vii, 159. 
Science of, Mach, ix, 484. 
of Solids and Fluids, Selby,v,528. 
Theoretical, Spencer, iv, 256. 
Melting-point apparatus, Christo- 
manos, i, 68. 
relation to fusion, Barus, iii, 56. 
Melville, W. H., powellite, calcium 
molybdate, i, 188; diaspore crys- 
tals, i, 475 ; josephinite, new nickel- 
iron, iii, 509; analyses of rocks from 
Montana, v, 286. 
Mendeléeff, Principles of Chemistry, 
iii, 533. 


heat, 
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Mendenhall, T. C., free pendulum as 
a time standard, iii, 85; use of 
planes and knife-edges in pendu- 
lums for gravity measurements, v, 
144; gravity research, vi, 80; rela- 
tion of gravity to continental eleva- 
tion, ix, 81. 

Mercurial air-pump, Morley, vii, 439. 

Mercury, specific resistance, Jones, 
vi, 151; vacuum pump, Pupin, ix, 
19 ; voltaic are, Avon, v, 159. 

Meriden Scientific Association, i, 257. 

Merriam, J. C., reptilian remains 
from the Triassic of No.Calif., 1, 55. 

Merrill, F. J. H., post-glacial history 
of the Hudson River valley, i, 460; 
salt and gypsum industries of New 
York, vi, 240. 


Merrill, G. P., stones for building | 


and decoration, ii, 516; azure-blue 


pyroxenic rock, New Mexico, iii, | 
discussion 


279 ; microscopical 
Beaver Creek meteorite, vii, 435. 
Merritt, E., galvanometer used with 

the thermopile, i, 417. - 


Meschinelhi, A., Sylloge fungorum | 


fossilium, etc., iv, 335; flora ter- 
tiaria [talica, v, 438. 


Mesnard, localization of the perfumes | 


of flowers, v, 355. 
Metal Worker, Kittredge, ii, 523. 


Metamorphosis of the same species, | 


large variations in, Brooks and Her- 
rick, v, 166. 
Métaux, Lecons sur les, Ditte, iii, 335. 
Meteoric iron containing argon and 
helium, Ramsay, 1, 264; carbon, 
Moissan, 1, 499. 
Meteoritenkunde, Cohen, ix, 324. 
Meteorite collections, catalogue of, 
Ward, iii, 542; of Field Columbian 
Museum, 1, 427. 
lines of structure in, Newton, v, 
152, 355. 
Meteorites, IRoON— 
Arizona, Caiion Diablo, Foote, ii, 
413; Derby, ix, 101. 
Australia, vi, 76. 


Canada, Welland, Ontario, Howell, 


i, 518; Davison, ii, 64. 


Chili, Atacama, Howell, i, 518; 


Kunz and Weinschenk, iii, 424. | 


Georgia, Cherokee Mills, Howell, 
1, 252. 

Indiana, Plymouth, Ward, ix, 

Kansas, Kiowa Co., Hay, iii, 80; 
Tonganoxie, Bailey, ii, 385. 

Kentucky, Kenton Co., Preston, iv, 
163. 

Maryland, Garrett Co., Foote, iii, 
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METeEoRITES, IRon— 

Mexico, Fletcher, i, 79. 
| New Mexico, El Capitan, Howell, 1, 
252. 

Pennsylvania, Mt. Joy, Howell, iv, 
| 415; Williamsport, Owens, iii, 


| Tennessee, Hamblen Co., Eakins, 

vi, 283, 482. 

| Texas, Hamilton Co., Howell, i, 
518. 

Virginia, Floyd Co., 

Weinschenk, iii, 424. 

METEORITES, STONE— 
British Columbia, Beaver Creek, 

Howell, vii, 480; chemical and 

microscopical discussion, Hille- 


| brand and Merrill, vii, 431. 

Italy, Crema, Newton, i, 235. 

Japan, Kesen, Ward, v, 153. 

Kansas, Kiowa Co., Hay, iii, 80; 
Washington Co., Kunz and Wein- 
schenk, iii, 65; Preston, iv, 400. 

North Carolina, Cross Roads, How- 
ell, vi, 67. 

South Dakota, Bath, Foote, v, 64. 

| Meteoroids, the force that acts on, 

after they have left the comets, 

Newton, vii, 152. 

| Meteors, Andromed, of November, 

| 1892, Newton, v, 61; Geminid, 

| Dee. 11, 1892, v, 77; photographs 
of Aug. and Dec., Elkin, vii, 154. 

| Meter, value in inches, Comstock, vi, 

74, 

| Metrological Society, American, ad- 

| dress before, Gould, v, 246. 

| Metrology, application of light waves, 

| Michelson, vii, 76. 

| Meunier, S., Les méthodes de syn- 

| thése en Minéralogie, iii, 245; La 

| Géologie Comparée, 1, 348. 

| Meyer, L., Outlines of Theoretical 

| Chemistry, iv, 255. 

| Meyer, R., Jahrbuch der Chemie, iv, 


| Miche, Practical Astronomy, v, 528. 

| Michigan geol. survey, see GEOL. RE- 

PORTS and SURVEYS. 

iron ores, Van Hise, iii, 116. 

| Microchemical Analysis, Behrens, ix, 

74. 

Miers, H. A., quartz from North Car- 
olina, vi, 420; anomalies in the 
growth of alum crystals, viii, 350. 

| Mill, H. R., glacial land-forms of the 

| Alps, ix, 121. 

Millar, C. C. H., Florida, South Caro- 
lina and Canada phosphates, iv,342. 

Miller, S. A., geological survey of 
Missouri, i, 435. 


| 


Kunz and 


| 


423, 
| 64, 
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Milne, J., great earthquake of Japan, 
1891, iv, 80; Seismological Journal 
of Japan, Vol. I, vi, 309. 

Minchin, G. M., Hydrostatics and 
Hydrokineties, v, 528. 

Mineral collector, ix, 248. 

Industry, Rothwell, viii, 510; 1, 


Localities, Catalogue of Ameri- 
can, Dana, v, 441. 
Resources of the U. S., Day, iv, 
430 ; vi, 75; ix, 73. 
Mineralien, mikroskopische Physio- 
graphie der, Rosenbusch, v, 75. 
Mineralogica, Sinopsis, Landero, i, 


518. 

Mineralogical and Crystallographical 
Literature from 1885-1891, Groth 
and Griinling, v, 442; vi, 312. 

Report, California, i, 440. 

Mineralogie, chemische, Doelter, i, 

441. 

Cours de, Friedel, vii, 145. 

de la France et ses Colonies, 
Lacroix, vi, 76. 
Handbuch der, Hintze, ix, 74. 
manuel de, Des Cloiseaux, viii, 

75. 

Russlands, Kokscharow, ii, 77. 

Mineralogiques, Recherches, Tolsto- 
piatow, vii, 146. 

Mineralogy, Crystallography 
Blowpipe Analysis, Moses and 
Lathrop, ix, 480. 
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and 


Manual of Determinative, End- | 


lich, v, 76. 
of Hintze, Pt. 7, vi, 482. 


Summary of Progress, Bayley, | 


iii, 540. 
System, E. S. Dana, iii, 539. 
Systematic, Hunt, iii, 79. 
Synthetic, Meunier, iii, 245. 
Minerals and How to study them, 
Dana, 1, 274. 


catalogue, English, ii, 488; viii, | 


511. 
separation, of high specific gra- 
vity, Penfield, 1, 447. 


73. 
and synonyms, 
Egleston, ii, 434. 
Tables for the determination of, 
Frazer, ii, 77. 
MINERALS— 
Adelite, iii, 246. 


catalogue of, 


ZEgirite-augite, 
Montana, 1, 396. Aguilarite, Mex- 
ico; i, 401, iv, 381. Albite, N. Caro- 
lina, viii, 115. Allanite, Franklin, 
N. J., vii, 486. Alunite, Colorado, 
i, 466, viii, 180. Alurgite, Pied- 


from Snake Hill, N. J., Perry, i, | 
| 
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mont, Italy, vi, 288. Amber, Cedar 
Lake, Canada, ii, 332. Amphibole, 
relation of soda to double refraction, 
Lane, viii, 172. Analcite in diabase, 
San Luis, Cal., ix, 478. Anatase, 
see octahedrite. Andorite, ix, 479. 
Anglesite, Lower California, v, 32. 
Anorthite, Maine, viii, 429. Antho- 
lite, Elzivir, Ontario, viii, 281. 
Antlerite, Colorado, ii, 434. Apa- 
tite, Canaan, Conn., 1, 128. Argyro- 
dite, Bolivia, vii, 451; chemical 
composition, vi, 107. Arsenopyrite, 
Algoma, Ont., v, 75. Asbestus, 
magnetism of, 1, 418. Astochite, 
Sweden, iii, 246. Astrophyllite, 
Colorado, ii, 34. Auerlite, North 
Carolina, i, 488. Augite inter- 
growths with plagioclase, iii, 515. 
Aurichalcite, composition, i, 106. 
Axinite, Mexico, i, 396; Franklin, 
N. J., i, 394; N. Scotia, i, 397. 
Azurite, Arizona, i, 300. 

Baddeleyite, Ceylon, v, 164. Barite, 
Missouri, ii, 495; Michigan, 1, 123. 
Basilite, new mineral from Sweden, 
iv, 261; viii, 75. Bastneite, Colo- 
rado, i, 439. Bauxite, containing a 
supposed new element, ix, 230. 
Bernardinite, California, ii, 46. 
Biotite, N. C., ii, 242. Bismuthinite, 
Mexico, i, 402. Bismutite, Colorado, 
iii, 188. Blueite, Ontario, v, 165, 
496.  Boleite, California, iii, 246; 
New South Wales, 1, 426. Brand- 
tite, Sweden, ii, 433.  Brazilite, 
Brazil, v, 164. Brewsterite, viii, 
190. Brookite, California, iii, 329. 
Burmite, Burma, vi, 154. 


Cacoxenite, optical examination, vi, 


154. Calamine, viii, 213. Calaver- 
ite, Cripple Creek, Colorado, 1, 128, 
426. Calcite crystals, Mexico, i, 61. 
Canfieldite, a new germanium min- 
eral, vi, 107; vii, 451. Cassiterite, 
Mexico, ii, 407. Castanite, So. 
America, i, 252. Cerussite, Arizona, 
ii, 405; Montana, viii, 212; 1, 121. 
Chabazite, viii, 190. Chalcophanite, 
viii, 141. Chemawinite, Cedar 
Lake, Canada, ii, 332. Chiastolite 
in fossiliferous slates of Portugal, 
iv, 79. Chlorite group, composition 
discussed, iii, 190. Chloritoid, Mich- 
igan, ii, 499; 1,125. Chloroarsenian, 
Sweden, viii, 74. Chondrodite, 
Sweden, 1, 350; humite and clino- 
humite, vii, 188. Clinochlore, West 
Chester, iii, 378. Clinohumite, 
Sweden, 1, 350. Cohenite, Derby, 


427. 


546 


MINERALS— 


ix, 101. Columbite, Black Hills, i, 
89, 403. Cookeite, Maine, v, 393. 
Copper in western Idaho, 1, 298. 
Crocoite, synthesis, iv, 57. Crossite, 
Lawson, ix, 73. Cuprocassiterite, 
Black Hills, v, 108, 166. Cyrtolite, 
Colorado, iv, 387. 

Danalite, W. Cheyenne Cafion, iv, 
3885 ; Cornwall, iv, 430. Datolite, 
Loughboro, Ont., v, 100. Desmine, 
Brazil, iii, 77. Diamond in the 
Cafion Diablo meteoric iron, Kunz 
and Huntington, vi, 470; artificial, 
vi, 477, viii, 68; chemical proper- 
ties of, vi, 477. Diamonds, Wis., i, 
252. Diaspore, Colorado, i, 466, 
475. Dietzeite, Chili, 1, 76. Dolo- 
mite, origin of, ix, 426. 
Edingtonite, viii, 189. Elfstorpite, 
Sweden, viii, 74. Elpidite, Green- 
land, 1, 76. Emeralds, Mitchell Co., 
N. C., viii, 429. Enargite, crystal- 
lization, vii, 212. Epididymite, 
Greenland, vi, 311. Epidote, Maine, 
viii, 429. LEpistilbite, viii, 190. 
Ettringite, Arizona, v, 489. Eudia- 
lyte, Arkansas, i, 397. 
Falkenhaynite, i, 252. Faujasite, viii, 
191. Fayalite, Colorado, i, 439. 
Feldspars, Lévy, viii, 173; Fouqué, 
ix, 477. Fergusonite, new localities, 
i, 440. Ferro-goslarite, Wheeler, i, 
212. Fluorite, free fluorine in, i, 
240; Montana, 1, 396. Folgerite, 
Ontario, v, 165, 494. Footeite, iii, 
158. Foresite, viii, 190. Franckeite, 
Bolivia, viii, 75. Fuchsite, Haber- 
sham Co., Ga., iv, 388. 
Ganophyllite, Sweden, ii, 4838. Gar- 
net, Alaska, Kountze, i, 3382; Buck- 
field, Me., iv, 79; resembling jade, 
Calif., 1,76. Gay-lussite, California, 
Hanks, iii, 540. Geikielite, Ceylon, 
v, 164. Gersdorffite, Algoma, Ont., 
v, 75. Gismondite, viii, 189. 
Gmelinite, viii, 190 ; Nova Scotia, 
ii, 57. Gold ores of California, ix, 
374; in serpentine, ix, 478. Grap- 
hitite, iv, 497; formed in contact- 
metamorphism, ii, 514. Griphite, 
Black Hills, i, 415. Grossularite, 
Mexico, i, 321. Griinerite, Michi- 
gan, ii, 505. Guanajuatite, i, 403; 
Gypsum, Girgenti, ii, 407. 


Ilvaite, Canada, ii, 482. 


Jadeite, 


Kallilite, Prussia, ii, 433. 


Lamprostibian, 
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ico, ii, 407; v, 111. Herderite, 
Hebron, Me., iv, 114; erystalliza- 
tion, vii, 329. Hessite, Mexico, iii, 
187. Hessonite, Canaan, Conn., 1, 
128. Heulandite, Brazil, iii, 77; 
viii, 190. Hintzeite, Strassfurt, i, 
252. Hiibnerite, Colorado, etc., iii, 
184. Humite, Sweden, 1, 350. Hy- 
drocalcite, Silesia, ix, 479. Hydro- 
franklinite, N. J., viii, 141. Hydro- 
nephelite, viii, 190. 

Iolite, com- 
position discussed, iii, 18. Iron, 
meteoric, ii, 64; see METEORITES, 
TRON. 

Piedmont, Italy, vi, 289. 
Jarosite, Lawrence Co., S. D., vi, 
24. Josephinite, new nickel-iron, 
iii, 509. 

Kamacite, 
ii, 64. Kaolinite, Arkansas, ii, 17. 
Kauaiite, Hawaiian Islands, ix, 480. 
Kehoeite, Lawrence Co., S. D., vi, 
22. Knopite, Alno, viii, 74. Ky- 
lindrite, Bolivia, ix, 479. 
Sweden, viii, 74. 
Laumontite, viii, 190. Lautarite, 
iii, 246. Lawsonite, Marin Co., 
Cal., 1, 75. Leadhillite, Missouri, 


Lepidolite, Japan, iv, 3 
Leuchtenbergite, analysis, iii, 
Leucite, Sussex Co., N. J., vii, 389. 
Levynite, viii, 189. Lithiophilite, 
optical properties, 1, 387. Léllin- 
gite, North Carolina, iv, 384. 
Lorandite, Macedonia, ix, 479. 
Lossenite, Greece, 1, 76. 


Mackintoshite, Texas, vi, 98. Magne- 


tite, Sio Paulo, Brazil, i, 311, 522; 
in minerals and rocks, v, 76; Mex- 
ico, v, 111. Magnetostibian, Swe- 
den, ix, 479. Manganite, Michi- 
gan, 1, 124. Marshite, New South 
Wales, vi, 154. Martite, Mexico, v, 
111. Masrite, Egypt, iv, 261. 
Melanostibian, Sweden, vi, 311. 
Melilite, Canada, iii, 269; in 
alnoite, vi, 104. Mesolite, Brazil, 
iii, 77. Metacinnabarite, Orange 
Co., Calif., iv, 383. Mica, Miask, 
iii, 378. Minervite, France, 1, 76. 
Monazite, Manhattan Island, 1, 75. 
Monticellite, Arkansas, i, 398 ; Mor- 
denite, axial ratio, ii, 409; consti- 


Hallite, Penn., ii, 244. Halotrichite, 
Colorado, i, 296. Harmotome, Port tution, iv, 101. Morinite, iii, 246. 
Arthur, Ontario, i, 161; viii, 189. Muscovite, Maine, ii, 251. 
Hauchecornite, Germany, v, 166. | Nantokite, New South Wales, 1, 426. 
Hautefeuillite, Norway, vi, 311.| Natrolite, Magnet Cove, iii, 189; 
Heintzite, i, 252. Hematite, Mex-; viii, 191. Nephelite, Ontario, viii, 
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viii, 219 ; pseudomorphs, Missouri, 
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16. Nepheline syenite, Ontario, viii, 
10. Neptunite, Greenland, vi, 311. 
Newtonite, Arkansas, ii, 13. Nickel, 
terrestrial, i, 252. Nickel-Skutter- 
udite, New Mexico, v, 165. 
upite, 1, 480. 

Octahedrite, Arkansas, viii, 114; 
Buckingham Co., Va., ii, 481; Cal- 
ifornia, iii, 329. Offretite, France, 
ii, 433; viii, 190. Oligoclase, N. Car- 
olina, viii, 115. Orangite, Norway, 
i, 440. Orpiment, Yellowstone, ii, 
403. Orthoclase, Ontario, viii, 16. 

Painterite, Penn., ii, 247. Paramela- 
conite, iii, 158. Penfieldite, Greece, 
iv, 260; viii, 114. Pennine, Texas, 
Pa., ii, 408. Pentlandite, Ontario, 
v, 498. Phenicochroite, synthesis, 
iv, 57. Phillipsite, viii, 189. Pied- 
montite, South Mt., Pa., vi,50. Pina- 
kiolite, Sweden, i, 251. Platinum, 
supposed occurrence in N. Carolina, 
iii, 540. Plattnerite from Mullan, 
Idaho, iii, 407. Plessite, ii, 64. 
Plumboferrite, Sweden, ii, 434. Pol- 
lucite, composition, i, 213. Poly- 
basite, Aspen, Col., iv, 15. Poly- 
erase, N. Carolina, i, 423. Powellite, 
Idaho, Melville, i, 138; Houghton 
Co., Mich., vi, 356. Prolectite, 
Sweden, 1, 350. Protovermiculite, 
Ark., ii, 242. Pseudoleucite, Mon- 
tana, 1, 395. 


v, 488; nickeliferous, Sudbury, 
Ont., vii,312. Pyrophanite, Sweden, 
ii, 433. Pyroxene, blue, N. Mexico, 
iii, 279; see Augite. Pyrrhotite, 
nickeliferous, v, 76. 

Quartz, N. Carolina, vi, 420; from 
the alteration of flesh-colored ortho- 
clase, W. Cheyenne Cafion, iv, 385 ; 
crystals in spherulites, ii, 42 ; twist- 
ed crystals, Tschermak, 1, 351. 

Realgar, Yellowstone, ii, 403. Rector- 


ite, Ark., ii, 16. Retzian, Nordmark, | 


1,350. Rhodoarsenian, Sweden, viii, 
74. Riebeckite, Michigan, ii, 508 ; 
Rittingerite, viii, 75. Rowlandite, 
Texas, vi, 208; vii, 480. Ruby, 
Burma, iii, 329. Rubies, synthesis, 
Frémy, ii, 482. Rutile, Black Hills, 
i, 249 ; Colorado, iv, 384. Scheelite, 


South Mt., Pa., vi, 50. Schneeberg- | 


ite, so-called, 1, 244. Seolecite, Brazil, 
iii, 77.; composition, viii, 190. Sjég- 
ruvfite, Sweden, iv, 262; viii, 75. 


Sodalite, anal., ix, 465; Montana, | 
1, 396 ; Ontario, viii, 16. Stannite, | 


Black Hills, S. D., v, 105. Stauro- 
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Ptilolite, Custer Co., | 
Col., iv, 96,101. Pyrite, New York, | 


| Xanthophyllite, 
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lite, chemical composition, Penfield 
and Pratt, vii, 81. Stibiotantalite, 
Australia, ix, 479. Stilbite, viii, 
190. Sulphohalite, i, 488. Sulphur, 
Yellowstone, ii, 401 ; native, Michi- 
gan, 1, 246. Sundtite, Bolivia, vi, 
154; Svabite, iii, 246. Sychnody- 
mite, Prussia, ii, 433. 

Tenite, ii, 64; Derby, ix, 101. Tale, 
lime- and alumina-bearing, Hobbs, 
v, 404. Tantalite, Black Hills, i, 89. 
Tennantite, Aspen, Col., iv, 15. 
Tetrahedrite, plumbiferous, British 
Columbia, 1, 273. Thomsonite, viii, 
189. Titanite, Arkansas, i, 398; 
Topaz, composition and properties, 
vii, 387; Texas, vii, 403; water in, 
vii, 386. Tourmalines of Elba, vii, 
145. Trimerite, Sweden, i, 251. Tri- 
phylite, Black Hills, i, 415; optical 
properties, 1, 387. Tscheffkinite, 
Virginia, ii, 36. Tungsten minerals 
in Canada, ii, 347. Turquois, N. 
Mexico, i, 511; vi, 400. Tysonite, 
Colorado, i, 489. 

Umangite, Argentine Republic, ii, 433. 
Uraninite, new analyses, ii, 390; 
containing argon, ix,421. Urbanite, 
Sweden, 1, 76, 351. 

Variscite, Utah, vii, 297. 
Piedmont, Italy, vi, 293. 

Webnerite, Bolivia, 1,76. Whartonite, 
Ontario, v, 165, 496. Willemite, 
crystallization, vii, 305. Wulfenite 
crystals, New Mexico, viii, 193. 

analysis, iii, 378. 
Xenotime, El Paso Co., Colorado, 
v, 398; Manhattan Island, 1, 75; 
green, Burke Co., N. C., vi, 255; in 
rocks, i, 308; transparent, Alex- 
ander Co., N.C., vi, 254. Xiphonite, 
Sicily, ix, 480. 

Yttrium-calcium fluoride, Colorado, 
iv, 386. 

Zeolites, Clarke, viii, 187. Zircon, 
Ontario, viii, 214. Zoisite, Mitchell 
Co., N. C., vi, 154. Zunyite, Ouray 
Co., Colorado, v, 397. 

Minéraux et Métalliféres, Traité des 
Gites, Fuchs et DeLaunay, vi, 309. 

Minnesota, geol. survey, see GEOL. 
Reports and SURVEYS. 

Minor, J. C., Jr., composition and 
properties of topaz, vii, 387. 

Minot, C. V., Vertebrate Embryology 
vii, 158. 

Missouri Botanical Garden, i, 336; 
v, 526; 1, 507. 

Cambrian in, Winslow, v, 221. 
coal deposits, Winslow, iii, 435. 


Violan, 
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Missouri geol. survey, see Grou. Rze-| Newth, G. S., Chemical Lecture Ex- 
PoRTS and SURVEYS. periments, v, 68. 

Mitchell’s comet, 1847, orbit of, New- | Newton, H. A., fireball in Raphael’s 
ton, ix, 430. Madonna di Foligno, i, 235; cap 

Mixter, W. G., deportment of char- ture of comets by planets, ii, 183, 
coal, with the halogens, nitrogen, 482; Andromed meteors of Novein- 
sulphur and oxygen, v, 363. ber, 1892, v, 61; lines of structure 

Molten rock, contraction, Barus, ii, in meteorites, v, 152, 355; fireball 
498. of Jan. 13, 1893, vi, 161 ; the force 

Montana phonolitic rocks, Pirsson, that acts on meteoroids after they 
1, 394, Weed, 1, 506; igneous rocks,| have left the comets, vii, 152 ; plane 
Weed and Pirsson, 1, 467. of Jupiter’s orbit, etc., ix, 420 ; orbit 

Moreland, S. T., force exerted by a of Miss Mitchell’s comet, 1847, ix, 
current of electricity, v, 392. 430. 

Morley, E. W., volumetric composi- New York, Paleontology, Hall and 
tion of water, i, 220, 276; mer-| Clarke, iv, 330, vi, 239, vii, 319. 
eurial air pump, vii, 439. state geologic map, 1, 505. 

Morphologische Studien, Schumann, Niagara Falls, duration, Spencer, viii, 
v, 167. 455. 

Moseley, H. P., minute quantities of Nichols, E, L., alternating electric 
arsenic in copper, viii, 292. are between a ball and point, i, 1; 

Moses, A. J., Mineralogical notes, v, 

488; Elements of Mineralogy, ix, 

480. - Physics and applied electricity, 
Mount Bob or Mount Ida, Harris, iii, viii, 346. 

236. Nikitin on Quaternary deposits in 
Mount Loa, Hawaii, Baker, vi, 310. Russia, v, 499; Bibliothéque geolo- 
Mount St. Elias, expedition to, Rus- —_gique de la Russie, viii, 72. 

sell, ii, 171; glaciers, Russell, iii, Niven, W., xenotime, monazite, etc., 

169. on Manhattan Island, 1, 75. 

Mudge, E. H., Central Michigan and Nordenskiéld, Letters of Scheele, v, 
the post-glacial submergence, 1,442.) 434. 

Mihlhaiiser, crystallized silicon-car- North America, Lakes of, Russell, 1, 
bide or carborundum, vii, 477. 506. 

Miiller, C., die Balken in den Holz- North American continent during the 
elementen der Coniferen, i, 254. Cambrian, Walcott, v, 163. 

Murray, J. R. E., thermal conduc- | Fauna, No. 7, vi, 240. 
tivity of rocks, 1, 419. North Polar basin, Seebohm, vi, 403. 

Muthmann, W., so-called schneeber- | Nutting, C. C., Bahama Expedition of 
gite, 1, 244. the State Univ. of Iowa, ix, 428. 


N | 0 


Naples Zodlogical station, vi, 80. OBITUARY— 

Natural history bulletin, University! Adams, J. C., iii, 248. Airy, Sir 
of Iowa, 1890, i, 72. G. B., iii, 248. 

Natural Science, a monthly review, | Baker, S. W., vii, 484. Blake, E. W.,1, 
iv, 170. | 434. Brady, H. B.,i, 337. Braunns, 

Nebraska, University of, studies, i, D. A., vii, 160. Brown-Séquard, 
80. C. E., vii, 484. 

Nehrling, H., Native Birds, vii, 159 ;| Cameron, V. L., vii, 484. Carpenter, 
ix, 484. P. H., iii, 80. Cayley, A., ix, 248. 

Nernst, W., Theoretical Chemistry,, Coakley, G. W., vi, 484. Cooke, 
ix, 315. J. P., viii, 3538. Croll, James, i, 

Neurology, Journal of, i, 521. | 258, 

Newberry, J. S., the flora of the Great Dana, James D., ix, 329. DeCandolle, 
Falls Coal Field, Montana, i, 191;; Alphonse, vi, 2386. Denza, Father, 
genus sphenophyllum, ii, 76. ix, 80. 

Newberry fund, vi, 159. Eaton, Daniel Cady, 1, 184. 

New Jersey geol. report, see Grou. | Ferrell, W., ii, 358. Fischer, P., vii, 
Reports and SuRVEYS. | 160. Foote, A. E., 1, 484. 


4 
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OBITUARY— 

Genth, F. A., v, 257. Gibbes, L. R., 
ix, 80. 

Hagen, H. A.. vi, 484. Haushofer, 
K. von, ix, 248. Von Helmholtz, 
¥., viii, 354. Hilgard, J. E., 
i, 525. Hunt, T.S., iii, 246. Hux- 
ley, Thomas Henry, 1, 177. 

Johnstrup, F., ix, 168. Joy, C. A., 
ii, 78. 

Koksharov, N., v, 362. 

LeConte, John, i, 524. Leidy, Joseph, 
i, 523. Lovering, J., iii, 167. 

Mackintosh, J. B., 444. Marshall, 
A. M., vii, 160. } Sn L., von, ix, 
485. Moore, G. E., ix, 430. Mosely, 
H. N., iii, 80. 

Newberry, J. S., v, 79. 
@., 4, 7. 

Oliver, I.E. , ix, 430. 
80. 


Norwood, 
Owen, R., v, 


Pasteur, L., 1, 484. Pengelly, W., vii, 
484. Pouchet, G., vii, 484. 

Ramsay, Sir A. C., iii, 168. Redfield, 
J. H., ix, 485. Rex, G. A., ix, 328. 
Riley, C. V., 1, 356, 4382; von 
Roemer, F., iii, 168. Rust, W. P., 
iii, 167. Rutherford, L. M., iv, 82. 

Sansoni, F., ix, 480. Saporta, Mar- 
quis de, ix, 328. Scacchi, A., vi, 
484. Seaton, H. E., v, 526. Stelz- 
ner, ix, 328. Stur, D., vii, 80. 
Szabo, J., vii, 484. 

Thomson, M., ix, 248. Topley, Wm., 
viii, 514. Tyndall, J., vii, 80. 

Van Beneden, P. T., vii, 160. Vilanova 
o J., vii, 160. Vogt, C., ix, 
485. 

Watson, S., iii, 338, 441. White, F. B., 
ix, 248. Williams, G. H., viii, 
174. Williams, J. F., ii, 524. 
aaa A., i, 387. Wolf, R., vii, 

Observatories, list of, Lancaster, i, 76. 

Ocean, Indian, depth of 3000 fathoms 
in, i, 443. 

Optic angle, estimation, Lane, iii, 79. 


indicatrix and the transmission | 


of light in crystals, Fletcher, v, 255. 
Optics, recent progress, Stevens, l, 
277, 377. 
— of the U. S., Kemp, vi, 
1 


Orr, H 
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x de energy used in, Wead, | 
ii, 21. 
Organic dyes, optical relations of, 
Vogel, ii, 342. 
— laws of, Hyatt, vii, 157. 
B., Theory of Development 
and Heredity, vii, 158 
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|Orton, E., quartz bowlder in the 
Sharon coal of northwestern Ohio, 
iv, 62; Petroleum natural gas and 
asphalt rock of W. Kentucky, iv, 
78. 

Osborn, H. F., Mammalia in 
America, vi, 379, 448. 

Oscillation and magnetization of iron, 
Klemencic, vii, 480. 

Osteology of Poébrotherium, Scott, 
iv, 428. 

Ostwald, W., solutions, iii, 335; 
Lehrbuch der allgemeinen Chemie, 
v, 522; Hand- und Hilfsbuch zur 
Ausfiihrung Physiko - chemischer 
Messungen, vi, 480. 

analytical chemistry, viii, 345. 

Ostwald’s Klassiker der exakten Wis- 
senschaften, i, 258 ; ii, 178 ; iii, 166; 
v, 78, 168; vi, 160; ix, 79. 

Owen, Richard, Life of, ix, 247; 
Memorial, vi, 79. 

Owens, W. G., meteorite from Penn- 
sylvania, iii, 423. 


North 


P 


Packard, R. L., azure-blue pyroxenic 
rock, New Mexico, iii, 279; varis- 
cite from Utah, vii, 297; copper in 
Western Idaho, 1, 298. 

Palzontologie, Zittel, i, 330; 

végétale, Zeiller, iv, 334. 

Paleontology, see GEOLOGY. 

elementary, Woods, vii, 79. 

Palmer, A. DeF., Jr., wave length of 

the Ds helium line, 1, 357. 


1, 268. 


| Panama geology, Douvillé, v, 74. 
| Patterson, A. H., 


electrical oscilla- 
tions, increasing the frequency, vi, 
359. 

Pax, F., Lehrbuch der Botanik, ix, 
75. 

Pearce, S. H., polybasite and ten- 
nantite from Aspen, Col., iv, 15. 
Peckham, S. F., petroleum in its rela- 
tions to asphaltic pavement, vii, 28 ; 
nitrogen content of California bitu- 
mens, viii, 250 ; origin of bitumens, 
viii, 389; Pitch Lake of Trinidad, 

1, 33. 

Peirce, B. O., thermo electric prop- 
erties of platinoid and manganine, 
viii, 302; thermal conductivities of 
marble and slate, 1, 435. 

Pierce, G. J., notes on Corticium 
Oakesii and Michenera Artocreas, 
i, 163. 

geology of, Philippson, 
ii, 173; 9. 
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Penck’s Morphologie der Erdober- 
fliiche, ix, 429. 

Pendulum chronograph, Barus, viii, 
396. 

free, as time standard, Menden- 
hall, iii, 85. 

Pendulums for gravity measurements, 
use of planes and knife-edges in, 
Mendenhall, v, 144. 

Penfield, S. L., composition of auri- 
chaleite, i, 106; crystallographic 
notes, i, 394. 

minerals in spherulites of rhyo- 
lite, ii, 39. 

crystallography of csesium tri- 
halides, iii, 17; crystallographic 
notes, iii, 184; crystallography of 
rubidium and potassium trihalides, 
iii, 475. 

polybasite and tennantite from 
Aspen, Col., iv, 15 ; crystallography 
of alkali-metal pentahalides, iv, 42; 
herderite from Hebron, Me., iv, 
114 ; crystallographic notes on alka- 
line iodates, iv, 123; crystallogra- 
phy of double halides of silver and 
alkali-metals, iv, 155; crystallo- 
graphy of the cesium and rubidium 


chloraurates and bromaurates, iv, | 


157; crystallography of czsium- 
mercuric halides, iv, 311; crystal- 
lographic notes, iv, 381. 

cookeite from Maine, v, 393; 
mineralogical notes, v, 396; pent- 
landite, Ontario, Canada, v, 493. 

canfieldite, a new Germanium 
mineral, vi, 107; minerals from St. 
Marcel, Italy, vi, 288. 

chemical composition of stauro- 
lite, vii, 81; chondrodite,humite and 
clinohumite, vii, 188; willemite, 
vii, 305; herderite, vii, 329; com- 
position and properties of topaz, 
vii, 387; argyrodite, vii, 451. 


determination of water, viii, 30; 


mineralogical notes, viii, 114, 141. 


optical properties of lithiophilite, | 
separation of minerals | 


etc., 1, 387; 
of high specific gravity, 1, 447. 
Penrose, R. A. F., manganese ores in 


Arkansas, ii, 516; Geol. survey of | 


Arkansas, iv, 428. 
Pensig, O., Pflanzen-Teratologie, ix, 
8 


Pennsylvania, geology, Lesley, iii, | 
586; geol. survey, see Grou. RE- | 
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Periodic law discussed, Hill, ix, 405. 
Perry, E. W., minerals from Snake 
Hill, New Jersey, i, 73. 
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| Peru, astronomical expeditions, iii, 
240. 

Peters, E. D., Jr., American methods 
of copper smelting, iii, 167. 

Petrographie, Zirkel, vi, 152; vii, 320; 
ix, 323. 

Petrology, Introduction to, Hatch, i, 
517. 


for students, Harker, 1, 425. 
Phasemeter, Trowbridge, iii, 232. 
Phelps, I. K., reduction of arsenic 

acid, viii, 216; determination of 
carbon dioxide, 1, 101. 

Philippson, A., geology of the Pelo- 
ponnesus, ii, 173; iv, 79. 

Philosophical Society, American, v, 
527. 

Phinney, J. I., rubidium determined 
by the spectroscope, iv, 392; bar- 
ium sulphate in analysis, v, 468. 

Phonics of auditoriums, Cutter, ii, 
468. 

Phosphate deposits of Florida, Dar- 
ton, i, 102; Johnson, v, 497. 

nodules of South Carolina, Reese, 

iii, 402. 

Phosphates of America, Wyatt, iii, 
79; of Florida, South Carolina, and 
Canada, Miller, iv, 342. 

Phosphorescence, Wiedemann, ii, 69 ; 
at low temperatures, Raould, Pictet 
and Allschul, ix, 152. 

Phosphorescent rays, penetration of 
thin metallic screens, Lenard, v, 
435. 

Photochronograph, Marey, i, 70. 

Photo-electricity, Minchin, i, 326. 

| Photographic sensitives, Vogel, i, 70. 

spectrum of the Great Nebula in 
Orion, Lockyer, ix, 153. 

study of the movement of pro- 
jectiles, Neesen, v, 253. 

Photographie, Geschichte, Schiendl, 
i, 430 

Photography, color, Lippmann, i, 326, 
iv, 75, 499, v, 68; Wiener, 1, 417; 
by indirect methods, Lumiére, 1, 
501; in color, Thwing, ii, 388; 
Vogel, iv, 423. 

of Hertz spark, Emden, vi, 151. 

orthochromatic, Fabre and An- 
doyer, iii, 239. 

pin-hole, Rayleigh, i, 327. 

of the spectrum in color, Vogel, 
ii, 426. 

of ultra red rays, Higgs, i, 515. 

Photometer, for different colors, 
Mayer, vi, 1. 

Photometric method independent of 

| color, Rood, vi, 173. 
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Physical Crystallography, Groth, 1, 77. | Potential, a Bernoullian term, Becker, 


Measurements, Laboratory Course 
in, Sabine, vi, 74. 

observatory, Washington, ii, 78. 

Review, Nichols and Merritt, vi, 
152. 

and chemical phenomena at very 
low temperatures, Pictet, iv, 253. 
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sity, Ferrel, i, 378. 
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motive force, Barus, viii, 346. | Total- retlectometer, Pulfrich, i, 481. 

Telescopic work for ’ starlight even- | Transformations of energy, ” mechan- 
ings, Denning, ii, 178. ical into chemical, Lea, vii, 377. 

Temperature of the circumpolar re- | | Trinidad, Pitch Lake of, Peckham, i, 
gion, iv, 430. 33. 

method for obtaining constant, | | Trowbridge, J., dampening of elec- 
Clew, iii, 239. | tric oscillations on iron wires, ii, 
pressure, etc., relations between, 223; phasemeter, iii, 232; oscilla- 
Linebarger, ix, 380. tions of lightning discharges, vi, 
of minimum visibility, Gray, ix,| 195; electrical waves on iron wires, 
282. viii, 307 ; velocity of electric waves, 

Temperatures, low, Pictet, iii, 153;|} ix, 297, 1, 104. 
measurements of high, Holborn and | Tschermak’s theory of the chlorite 
Wien, iv, 499; Barus, viii, 332, 1, group, Clarke, iii, 190. 

502. underground, Agassiz, i, 503. Turbellaria Accela, von Graff, i, 443. 

Terrestrial magnetism, Wilde’s expli- | Turner, H. W., glacial pot- “holes in 
cation, Bauer, iii, 496 ; secular vari-| California, iv, 453; lavas of Mt. 
ation of, Bauer, 1, 109, 189, 314.__| Ingalls, California, iv, 455; gold 

Tesla’s experiment, simplification of, ores of California, ix, 374; gold in 
v, 523. serpentine, ix, 478. 

Texas Academy of Science, Transae- | Tyrrell, J. B., glacial phenomena west 
tions, vol. 1, v, 78. of Hudson Bay, ix, 322. 
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eg P. R., Albirupean studies, iv, | 
Ulrich, E. O., the Bryozoa of the | 
Lower Silurian in Minnesota, v, 
440 ; Minnesota geological survey, 
vol. ‘iii, vi, 239. 
Ultra red rays, dispersion, Rubens, | 
iv, 76. 
United CY geological atlas, viii, 
170 ; 1, 504 
Geol. Survey ; ; see GEOL. ened 
AND SURVEYS. 
Upham, W., review of the Quaternary | 
Era, and deposits of flooded rivers, 
33. 
exploration of the glacial Lake | 
Agassiz in Manitoba, ii, 429. 
classification of mountain ranges, | 
iii, 74; fossils near Boston, iii, 201. 
ice age as one glacial epoch, Vv, 
70; estimates of geologic time, v, 
209. 
epeirogenic movements associated | 
with glaciation, vi, 114. | 
fishing banks from Cape Cod to | 
Newfoundland, vii, 123; marine | 


shell fragments near Boston, vii, | 
238 ; diversity of the glacial drift, 


vii, 358 

Champlain subsidence and re-ele- | 

vation of the St. Lawrence River | 
basin, glacial period, ix, 305. 

Upsala, Bulletin of Geological Insti- | 

tution, vi, 309. 

Vv 
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Vibrations of strings, Menzel and Raps, 
iii, 154. 

Vines, S. H., Text-Book of Botany, 
ix, 76, 481. 

| Viscosity, investigation of, Barus, v, 


| Visibility, minimum temperature of, 


Gray, ix, 232. 

Vision, persistence of, Ferry, iv, 192. 

| Viviparide, distribution of North 
American, Call, viii, 132. 

| Vogdes, A. W. , Bibliography of Paleo- 
zoic Crustacea, from 1698 to 1889, 

, 436. 

Valuselie see GEOLOGY and Rocks. 

| Volekening, G. J., three new analyses 
of sodalite, ix, 465. 

| Voltaic arc, mereury, Avon, v, 159. 

| Voltameter, use of cupric nitrate in, 
Beach, vi, 81. 

Vorwelt, u. Entwickelungsgeschichte, 
Koken, vii, 483. 

|Vuleanite, physical properties, Mayer, 
i, 54. 
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| Wadsworth, F. L. O., eccentricity of 
a graduuted circle with one vernier, 
vii, 373; interrupter for large in- 
duction coils, viii, 497; design for 
large spectroscope slits, viii, 19. 

| Wadsworth, M. E., relations of the 
eastern sandstone of Keweenaw 
Point to the Lower Silurian lime- 
stone, ii, 170; trap range of the 
Keweenawan series, ii, 417; sub- 
divisions of Archean in Northern 
Michigan, v, 72. 


upon each other, Pupin, iii, 263 ; | Waggener, W. J., mercurial barom- 


pump, mercury, Pupin, ix, 19. 

Van Hise, C. R., conflicting views of 
Lake Superior stratigraphy, i, 117 ; 
iron ores of Michigan, iii, 116; 
structural relations of the Huro- 
nian, iii, 224. 

Vapor density under diminished pres- | 
sure, Schall, iv, 72. 

Variations and mutations, Scott, viii, | 
355. 

Veeder, M. A., periodicity of the | 
aurora, i, 156. 

— resources of India, viii, | 

1. 

Venable, F. P., Short History of | 
Chemistry, ix, 230. 

Verrill, A. E:, Echinoderms of North- 
eastern America, ix, 127, 199. 

— Embryology, Minot, vii, 


| 
Vertebrate fossils, Marsh, ii, 265, 336 ; 
see GEOLOGY. | 


| Wagner’s Chemical Technology, 


eter, ii, 387; gelatine slides for lan- 

tern projection, v, 78. 

iii, 
535. 

Walcott, C. D., discovery of fish re- 
mains in Lower Silurian beds, i, 
245. 

fauna of the lower Cambrian, ii, 

5. 

Cambrian, iii, 244. 

Cambrian rocks of Virginia, etc., 
iv, 52; Cambrian rocks of Penn- 
sylvania and Maryland, iv, 469. 

North American continent dur- 
ing the Cambrian, v, 163. 

Cambrian rocks of Pennsylvania, 
vii, 37; Olenellus in No. New Jer- 
sey, vii, 309; appendages of Trilo- 
bites, vii, 481. 

lower Cambrian rocks in eastern 
California, ix, 141; Appalachian 
type of folding, ix, 159, 169. 
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Walden, P. T., double chlorides, bro- 
mides and iodides of cesium and 
cadmium, vi, 425; czsium-cupric 
bromides, vii, 94; double chlorides 
and bromides of cesium, rubidium, 
potassium and ammonium, viii, 283. 

Waldo, F., Briickner’s Klimaschwank- 
ungen, i, 141; wind velocities in 
the United States, ix, 481; diurnal 
rise and fall of the wind in the 
U. S., 1, 235. 

Walker, T. L., nickeliferous pyrite, 
Sudbury, Ont., vii, 312. 

Walther, J., die Denudation in der 
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Wiiste, etc., ii, 177; Bionomie des 


Meeres, vi, 240. 
Ward, H. A., meteorite from Japan, 
v, 153; Plymouth meteorite, ix, 53. 


Ward, L. F., age of plants of Ameri- | 


ean Trias, iii, 157. 


Washburn Observatory publications, 


i, 76. 

Washington, H. S., basalts of Kula, 
vii, 114; copper crystals in ‘‘ aven- 
tuvine glass,” viii, 411 ; Aegina and 
Methana, petrographical sketch, 1, 
74 


Washington Philosophical Society, 
Bulletin, iv, 258. 


Water, amount of, in the soil after a 


drought, Reiset, vi, 157. 
density variation with tempera- 
ture, Mendeléeff, iii, 239. 
determination, Penfield, viii, 30. 
expansion of, Marek, ii, 427. 
of the salt lake of Oahu, ii, 522. 


volumetric composition, Worley, 


i, 220, 276. 
Watts, George, vegetable resources 
of India, viii, 511. 
Wave, explosive, in solid and liquid 
bodies, Berthelot, ii, 66. 
Waves in air, Raps, vi, 479. 
electric, see under Electric. 
Wead, C. K., intensity of sound, i, 
282 ; ii, 21. 
Weather, a short cycle in, Hall, v, 227. 
Weather periods, Clayton, vii, 223. 
Weed, W. H., formation of travertine 
and siliceous sinter, i, 158; gold- 
bearing hot spring deposit, ii, 166 ; 


sulphur, orpiment and realgar in} 


the Yellowstone, ii, 401; Laramie 
and Livingston formations in Mon- 
tana, vii, 404; igneous 1ocks of 
Montana, 1, 309, 467; 
rocks from Montana, 1, 506. 
Weichmann, F. C., Lecture notes on 
Theoretical Chemistry, vi, 300. 
Weinschenk, E., meteoric stone, 


phonolitic | 


Washington Co., Kansas, iii, 65; | 


meteoric irons, Floyd Co., Va., and 
Atacama, Chili, iii, 424. 
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Weisbach, Mechanics of Hoisting 
Machinery, vii, 159. 

Weissmann, A., Essays upon Heredity, 
iii, 166. 

Well at Wheeling, W. Va., Hallock, 
iii, 234. 

Weller, S., fossil faunas at Spring- 
field, Missouri, ix, 185. 

Wells, H. L., composition of pollu- 
cite, i, 213; self-feeding Sprengel 
pump, i, 390. 

cesium trihalides, iii, 17; rubid- 
ium and potassium trihalides, iii, 
475. 

alkali-metal pentahalides, iv, 42; 
herderite from Hebron, Me., iv, 
114; double halides of silver and 
the alkali-metals, iv, 155; caesium 
and rubidium chloraurates and bro- 
maurates, iv, 157 ; ca#sium-mercuric 
halides, iv, 221. 

ceesium-lead and potassium-lead 
halides, v, 121. 

ammonium-lead halides, vi, 25 ; 
rubidium-lead halides, ete., vi, 34 ; 
double salts of lead tetra-chloride, 
vi, 180; quantitative determination 
of cxsium, vi, 186; peculiar halides 
of potassium and lead, vi, 190; 
double chlorides, bromides, and 
iodides of cxsium and cadmium, 
vi, 425 ; double chlorides, bromides 
and iodides of cesium and zinc, vi, 
431. 

cesium-cupric chlorides, vii, 91, 
96; c#sium-cupric bromides, vii, 
94 


leadhillite, Missouri, viii, 219. 

compounds containing lead and 
extra iodine, 1, 21; double salts of 
cesium chloride, etc., 1, 249; am- 
monium cuprous double halogen 
salts, 1, 390. 

West Indies, observations in, Agassiz, 
v, 78, 358. 

Wheeler, H. A., ferro-goslarite, i, 212 ; 
Missouri barite, ii, 495; rubidium 
and potassium trihalides, iii, 475 ; 
alkali-metal pentahalides, iv, 42; 
alkaline iodates, iv, 123; double 
halides of silver and the alkali- 
metals, iv, 155; cesium and rubid- 
ium chloraurates and bromaurates, 
iv, 157; double halides of tellu- 
rium with potassium, rubidium and 
cesium, v, 267; double halides of 
arsenic with cesium and rubidium, 
vi, 88; double halides of antimony 
with rubidium, vi, 269. 

Whidborne, G. F., Devonian Fauna 
of So. England, vii, 402. 

White, C. A., Bear River formation, 
iii, 91. 
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White, D., a new teeniopterid fern and 
its allies, v, 439. 

White, I. C., stratigraphy of the 
bituminous coal field of Pennsyl- 
vania, Ohio, and W. Virginia, iii, 
156 ; Mannington oil-field, iv, 78. 

Whiteaves, J. F., Devonian fossils, 
iv, 429; Unio-like shell from the 
Coal Measures, vii, 146. 

Whitely, R. L., Chemical calculations, 
iv, 73. 

Whitfield, R. P., Cretaceous fossils of 
Syria, iii, 159 : geol. survey of New 
Jersey, vi, 308 ; Paleozoic corallines, 
ix, 323. 

Whitmore, J., method of increasing 
the range of capillary electrometer, 
iv, 64. 

Whitney, A. W., refraction of light 
upon the snow, v, 389. 

Whittle, C. L., an ottrelite-bearing 
phase of a metamorphic conglom- 
erate in the Green Mts., iv, 270; 
main axis of the Green Mts., vii, 
347. 

Whymper, E., Appendix to Travels 
amongst the Andes, iii, 436 

Wiechmann, F. G., sugar analysis, 
i, 69. 


Wilde’s explication of terrestrial mag- | 


netism, Bauer, iii, 496. 
Wilder, quarter century book, vii, 80. 
Wiley, H. W., Agricultural Analysis, 
1, 431 


Williams, EK. H., Jr., age of extra- 


moraine fringe in East. Pennsyl- | 


sylvania, vii, 34 ; southern ice limit 
in Eastern Pennsylvania, ix, 174. 


Williams, G. H., anatase from Buck- | 


green- | 
stone schist areas of Michigan, ii, | 


ingham Co., Va., ii, 481; 


259 ; Baltimore and the geology of 
its environs, iii, 435 ; 
of South Mt., 
Maryland, iv, 482; geological map 
of Baltimore, v, 73; 


montite, and scheelite in rhyolite 
of South Mt., Pa., vi, 50; volcanic 
rocks of East. N.A., vii,140; geology 


and physical features of Maryland, 


vii, 320. 

Williams, H. S., ventral plates of the 
Holonema of Newberry, vi, 285; 
dual nomenclature in geological 
classifications, vii, 148; age of man- 
ganese beds of Arkansas, viii, 325 ; 
Devonian fossils in the Carbonifer- 
ous, ix, 94, 160. 

Williams, J. F., newtonite and recto- 
rite, ii, 11; igneous rocks of Arkan- 
sas, iii, 159 


VOLUMES XLI-L. 


voleanic rocks | 
in Pennsylvania and | 


rock-cutting | 
and grinding machine, v, 102 ; pied- | 


559 


| Williamson, W. C., fossil plants of 
| the Coal-Measures, i, 487; v, 487. 
Willis, B., Appalachian faulting, vi, 

257. 

Willis, O. R., Practical Flora, ix, 77. 

Willson, R. W., thermal conductivi- 
ties of marble and slate, 1, 435. 

Wilson, H. M., Manual of Irrigation 
Engineering, v, 442. 

Winchell, H. V., age of the Saganaga 
syenite, i, 386 ; Cretaceous in Min- 
nesota, vii, 146. 

Winchell, N. H. , geological survey of 
Minnesota, i, 246 ; v, 7 

Wind, internal w ork of, Langley, vii, 
41; in the U.S. diurnal, rise and 
fall, Waldo, 1, 235; velocities of, 
in the U. S., Waldo, ix, 431. 

Winslow, A., geological survey of 
Missouri, bulletin, i, 248, 329, 435, 
444, v, 354; flexibility of lime- 
stone, iii, 133; coal-deposits of 
Missouri, iii, 485; Cambrian in 
Missouri, v, 221. 

Wisconsin Academy of Sciences, trans- 
actions, iv, 262. 

Wolff, J. E., Cambrian fossils in the 
Stockbridge limestone of Vermont, 

i, 435. 
” apparatus for geological labora- 
tory, vii, 355. 

Wood, H., Cretaceous of northwest- 
ern Montana, iv, 401. 

Wood, R. W., Jr., pressure on ice, i, 
30; combustion of gas jets under 
pressure, i, 477; demonstration of 
caustics, 1, 301. 

| Woods, H., Elementary Paleontology, 
vii, 79. 

Woodward, A. S., Devonian fishes of 
Canada, v, 73. 

| Woodward, H. B., Ramsay’s physical 
geology and geography of Great 
Britain, viii, 430. 

Woodward, R. S., iced-bar base ap- 
paratus of the U. S. Coast and Geo- 
detic Survey, v, 33. 

Woodworth, J. B., post-glacial eolian 

| action in So. New England, vii, 63; 

| Carboniferous fossils, Norfolk Co., 
basin, viii, 145; dinosaur tracks in 
New Jersey, 1, 481. 

Woollcombe, W. G., 
viii, 429. 

Worthen, A. H., geological survey of 
Illinois, i, 159. 

Wright, A. A., Nikitin on the Quater- 
nary deposits of Russia, v, 459. 

Wright, B., Native Silica, 1, 274. 

Wright, G. F., interglacial submer- 
gence in England, iii, 1; unity of 
the glacial epoch, iv, 351; extra- 
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morainic drift of New Jersey, vi, 
304 ; continuity of the glacial pe- 
riod, vii, 161; glacial phenomena 
of Newfoundland, etc., ix, 86, 156. 
Wright, M. R., Heat, vi, 301. 
Wyatt, F., Phosphates of America, 
79. 


Y 


Yeates, W.S., plattnerite from Mullan, 
Idaho, iii, 407. 
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Zeiller, R., fossil flora of French Car- 
boniferous, ii, 75; Paléontologie 
végétale, iv, 334; l’appareil fructi- 
ficateur des Sphenophyllum, viii, 
239. 

Zepharovich, V. von, Mineral Lexicon 
fiir Oesterreich, iii Band, vi, 482. 
Zine oxide, artificial crystals, Ries, 

viii, 256. 

Zinc-bearing spring waters from Mis- 
souri, Hillebrand, iii, 418. 

Zirkel, F., Lehrbuch der Petrographie, 
vi, 152; vii, 320; ix, 323. 

Zittel, K. A. von, Handbuch der 
Palzontologie, i, 330; Grundziige 
der Palzontologie, 1, 268. 
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